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Wo  the  President'  and  Members  of  the  State  Bocuxl  of  Geology  and  Mines: 

Gentlemen  :    I  have  the  honor  herewith  to  submit  to  you  the  Reports  of  the 
''.work  of  the  Missouri  Geological  Survey  for  the  years  :i87o  and  1874. 
-With  this,  Gentlemen,  I  have  the  honor  to  be 

Your  obedient  servant, 

G.  0.  BROADHEAD, 

State  Geologist. 


PREFACE. 


During  the  years  1873  and  1874,  the  Board  of  Managers  of  the 
■Survey  consisted  of 

Gov.  SILAS  WOOPSON,  ex-oilicio  President 

Mr.  EDWIN  HARRISON. 

Prof.  POREST  SHEPPARD. 

Hon.  a.  W.  MYERS. 

Hon.  L.  a,  BROWN. 

With  A.  A.  BLAIR,  of  St.  Louis,  Secretary  of  the  Board. 

Mj^  predecessor  in  office,  Prof,  Piimpelly,  sent  in  his  resignation 
to  take  eflect  July  1, 1873. 

At  that  time,  the  following  persons  were  employed  as  assistants 
•  on  the  Survey : 

G.  C.  BROADHEAD,  Assistant  Geologist. 

Dr.  ADOLF  SCHMIDT,  Assistant  Geologist. 

REGIS  CHAUVENET,  Chemist. 

CHAS.  J.  NORWOOD,  Assistant. 

ALEX.  LEONHARD,  Assistant. 

J.  R.  GAGE,  Assistant. 

P.  N.  MOORE,  Assistant. 

H.  H.  WEST,  Assistant. 

With  Mr.  T.  J.  CALDWELL,  In  the  office,  and 

C.  HENRICH,  Topographer. 

At  a  meeting  of  the  Board  on  the  18th  of  June,  1873,  I  was 
unanimously  appointed  State  Geologist  to  succeed  Prof.  Pumpelly. 

On  account  of  the  depletion  of  the  fund  during  the  first  part  of 
the  year  1873,  I  found  it  necessary  on  entering  upon  my  duties  as 
State  Geologist  to  reduce  the  force  engaged  in  the  field.  During  the 
flatter  half  of  the  year  1873,  Dr.  Schmidt,  Mr.  0.  J.  Norwood  and  Mr. 
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Chauvenet  were  employed,  with  Mr.  Caldwell  as  draiaghtsman  in  the- 
office  and,  part  of  the  time,  Mr.  West  assisted  in  the  field. 

During  the  early  summer  of  1873,  Mr.  P.  N.  Moore  examined  the- 
Limonite  deposits  of  the  South-east,  in  the  progress  of  which  he- 
examined  ore  beds  in  Madison,  Bollinger,  Wayne  and  Butler. 

Mr.  J.  E.  Gage  examined  certain  lead  deposits  of  Jefferson,  Wash- 
ington, Madison  and  St.  Francois. 

Dr.  Schmidt,  assisted  by  Mr.  Alex.  Leonhard,  made  a  careful  ex- 
amination of  the  various  lead  and  zinc  deposits  of  Newton  and  Jas- 
per counties. 

Mr.  Leonhard  and  Mr.  Henrich  made  a  topographical  survey  of 
the  Granby  lead  mines. 

Myself,  with  the  assistance  of  0.  J.  Norwood  and  H.  H,  West,, 
made  detailed  examinations  of  the  coal  formation  and  underlying:: 
rocks  of  Bates,  Vernon,  Barton  and  Cedar,  and  a  survey  of  Jasper 
county.  During  the  months  of  September,  October  and  part  of  No- 
vember,  we  made  surveys  of  Howard,  Linn,  Adair  and  Sullivan 
counties. 

During  the  spring  and  part  of  the  present  year,  Dr.  Schmidt  made 
examinations  of  the  lead  deposits  of  Oole,  Miller,  Morgan,  Moniteau 
and  Cooper. 

C.  J.  Norwood  and  H.  H.  West  made  surveys  of  the  counties  of 
Putnam  and  Schuyler  and  part  of  Chariton. 

During  the  present  summer,  I  have  made  detailed  examinations 
in  Madison  and  Cole,  and  have  visited  certain  mines  in  Callaway  and 
Moniteau. 

During  the  past  winter  and  part  of  the  present  summer,  we  were 
engaged  in  writing  out  our  reports.  We  have  been  assisted  in  the 
office  by  Mr.  T.  J.  Caldwell  and  Mr.  T.  A.  Minor. 

Mr.  K.  Chauvenet,  our  chemist,  has  been  almost  constantly  en- 
gaged in  making  analyses  of  various  ores. 

I  would  state,  in  addition,  that  Dr.  J\  G.  Norwood  has  kindly 
placed  at  my  disposal  copies  of  notes  taken  by  him  in  Madison  countj^ 
several  years  ago. 
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I  would  state  that  our  plan  of  working  for  the  past  year  has  been 
to  look  after  those  items  of  the  greatest  interest  and  economic  value, 
and  I  have  impressed  upon  the  various  assistants  the  importance  of 
presenting  the  facts  in  the  simplest  form,  so  that  they  can  easily  be 
understood  by  the  general  reader.  Of  course,  sometimes  we  have  to 
use  terms  only  pertaining  to  Geology,  but  this  is  found  necessary  in 
all  professions.  The  lawyer,  the  merchant,  the  physician,  the  archi- 
tect, the  farmer,  all  use  terms  peculiar  to  their  calling,  and  find  it 
necessary  to  do  so.  Scientific  men  may  be  in  search  of  certain  facts ; 
for  their  criticism  and  correct  understanding,  we  often  have  to  use 
terms  only  familiar  to  science,  otherwise,  our  descriptions  would  seem 
awkward  if  not  unintelligible. 

The  Board,  by  its  action  of  last  November,  resolved  to  publish 
the  next  volume  from  the  fund  of  the  annual  appropriation.  This  has 
necessarily  very  much  limited  our  field  work  during  the  present 
season. 

The  number  of  men  employed  on  the  Survev  during  the  first  half 
of  1873  was  such  that  the  fund  was  very  much  reduced  at  the  time  I 
assumed  the  duties  of  State  Geologist,  and  although  I  reduced  the 
number  of  employes,  still  there  remained  less  than  $14,000  for  the 
present  year. 

With  this  sum  we  have  managed  to  do  some  field  work  and  leave 
enough  to  publish  the  results  of  our  last  year's  examinations. 

An  arrangement  was  efi'ected  with  Gast  &  Co.,  of  St.  Louis,  to 
engrave  the  maps  and  plates,  and  with  Messrs.  Regan  &  Carter,  the 
public  printers,  to  do  the  printing  and  binding.  Mr.  Gast  has  already 
exhibited  proof  sheets  of  plates,  and  they  are  well  done,  and  compare 
favorably  with  similar  work  contained  in  other  Geological  Reports, 
Messrs.  Regan  &  Carter,  we  know  from  previous  experience,  will  do 
their  work  well,  and  we  can  safely  say  that  our  present  volume,  in 
style  and  execution,  will  favorably  compare  with  other  Geological 
Reports,  and  be  highly  creditable  and  a  good  recommendation  for  our 
publishers. 
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In  our  collection  we  have  representative  specimens  of  rocka,  fos- 
sils, clays,  and  ores  from  each  county  or  district  examined. 

Eocks  supposed  to  contain  hydraulic  properties  as  well  as  fire 
clays  have  been  collected.  These  we  propose  to  have  tested  as  to 
their  useful  qualities. 

In  our  collection  are  numerous  fossils  from  different  formations. 
Many  of  these  can  not  yet  be  distributed  to  the  different  State  Insti- 
tutions which  under  the  law  are  entitled  to  collections,  until  they  are 
carefully  studied  by  the  Palaeontologist. 

It  is  recommended;  that  a  Palaeontologist  be  appointed  at  an  early 
day.  Other  States  have  published  valuable  contributions  to  Palseon- 
thology,  our  valuable  collections  present  an  interesting  field  for  study, 
and  by  the  assistance  of  an  able  Palssontologist  a  handsome  addi- 
tion could  be  offered  to  science. 

I  take  pleasure  in  acknowledging  kindnesses  shown  by  various  citi- 
zens of  the  State  during  the  progress  of  my  work.  Among  these  I 
might  mention  Mr.  J.  H.  Nash  of  Oass,  Messrs.  W.  W,  Prewitt  and  J. 
M.  Lowe  of  Vernon,  Mr.  Tucker  of  Barton,  Mr.  W.  S.  Tower  of  Jasper, 
Hon.  L.  A.  Brown  and  J.  C.  Heberling  of  Howard,  Hon.  D.  S.  Hooper 
of  Adair,  and  many  others,  I  am  also  under  particular  obligations  to 
Messrs.  T.  McKissock,  Supt.  St.  Louis,  Iron  Mountain  and  Southern 
Eailway,  Mr.  W.  0.  Van  Horn,  Supt.  of  St.  Louis,  Kansas  City  and 
Northern  Kailways  and  Mr.  A.  A.Talmage,  Supt.  of  A.  &  P.  Railroad, 
ior  free  transportation  over  their  several  Roads. 

GARLAND  C.  BROADHEAD, 

State  Oeologist. 
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CHAPTER   I. 


HISTORICAL  NOTES  ON  EARLY  MINING  IN  MISSOURI. 

BY   G.   C   BROADHEAD. 


The  object  of  the  early  explorers  through  the  province  of  Upper 
Louisiana,  was  the  same  that  had  actuated  the  early  Spanish  settlers 
of  Mexico  and  other  American  provinces — the  search  after  the  pre- 
cious metals. 

In  vain  hope  of  discovering  precious  metals,  the  Governor  of 
Louisiana  prepared  an  expedition  which,  in  1705,  ascended  as  far  as 
the  mouth  of  the  Kansas  River. 

1715--1742. 

In  1719  the  Sieur  de  Lochon  being  sent  by  the  West  India  Oom*^ 
pany,  commenced  mining  on  the  Meramec.^  He  dug  out  a  large 
quantity  of  ore,  was  occupied  four  days  in  smelting  a  pound  of  it^ 
which  they  say  produced  two  drachms  of  silver;  but  some  suspected 
him  of  putting  this  in  himself. 

A  few  months  after,  he  returned,  and  from  two  or  three  thousand 
pounds  of  ore  extracted  fourteen  pounds  of  lead.  Charlevoix,  who 
passed  here  October  17, 1721,  says  they  were  then  engaged  in  search- 
ing for  a  silver  mine.  The  company  being  impressed  with  his  ac- 
counts, sent  a  Spaniard  named  Antonio,  who  had  been  taken  prisoner 
at  the  siege  of  Pensacola;  was  afterward  a  galley  slave,  and  boasted 
of  having  wrought  in  a  mine  of  Mexico.  But  he  succeeded  no  better 
than  De  Lochon. 


*Schoolcraft— Exti-acts  from  Charlevoix's  joniiial. 
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About  this  time  a  company  of  the  King's  miners,  under  the  direc- 
tion of  La  Renaudiere,  did  some  mining;  but  as  he  neither  under- 
stood mining  nor  smelting,  he  failed,  in  accomplishing  anything. 

A  private  company  next  undertook  the  Meramec  mines.  Sieur 
Renault,  one  of  the  directors,  superintended  the  operations,  and  in 
June,  1721,  he  discovered  a  bed  of  Lead  ore  said  to  be  two  feet  in 
thickness.  Austin,  in  his  communications,  (1804,)  speaks  very  favora- 
bly of  Renault's  mines. 

These  mines  were  worked  by  Renault  until  1742.  After  that, 
they  were  not  worked  again  until  the  present  century. 

LaMotte,  working  under  the  direction  of  Renault,  discovered  the 
Mines  a  la  Motte  in  1720. 

In  1763,  Francis  Burton  discovered  the  rich  mines  known  ever 
since  b}^  his  name,  and  now  called  Potosi  Mines;  and  in  this  neigh- 
borhood the  lead  mining  was  chiefly  concentrated. 

i798™-1823. 

Moses  Austin  was  born  in  1784,  in  Durham,  Connecticut.  In 
early  life  he  moved  to  Virginia,  at  length  settling  in  Wythe  county, 
where  he  conducted  an  extensive  Lead  mine  and  founded  the  town  of 
Austinville.  In  1797  he  journeyed  on  horseback  from  Austinville  to 
St.  Louis.  At  this  time  the  only  settlements  between  the  falls  of  the 
Ohio  (Louisville)  and  St.  Louis,  were  at  Vincennes. 

Austin,  very  soon  after  his  arrival  in  Missouri,  obtained  a  grant 
of  one  league  of  land  from  the  Spanish  government,  which  he  took 
possession  of  and  sunk  the  first  regular  shaft  in  1798,  and  erected  a 
reverbatory  furnace  for  smelting  Lead. 

Austin's  mining  operations  included  the  Mine  a  Burton  tract  (Po- 
itosi).    This  was  discovered  by  Francis  Burton  in  1763. 

Austin's  report  in  1804,  names  ten  principal  mines,  viz  : 


1. 

Mine  a  Burton. 

2. 

Mine  a  liobina. 

3. 

Old  Mines. 

4. 

Mine  Renault. 

5. 

Mine  a  Maneto. 

6. 

Mine  a  la  Plate, 

7. 

Mine  a  Joe. 

8. 

Mine  aLanye. 

9. 

Mine  a  la  Motte. 

10. 

.  Mine  a  Gerbore. 

Schoolcraft's  list,  made   out  in  1818,  includes    forty-six  mines, 
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mostly  in  Washington  county  (39)  ;  three  in  Ste.  Genevieve  ;  one  in 
Madison,  and  two  in  Jefferson, 

Schoolcraft,  about  this  time,^'  speaking  of  the  Potosi  Mines,  says: 

The  chief  are  Austin's,  Bibbs',  Jones',  Mine  a  Eobina,  Old  Mines,  Bell  Fontaine^ 
Shibboleth  and  Mine  a  Joe,  (Bogy  Mine,)  and  were  at  that  time  reserved  to  the  Gov- 
ernment, and  are  leased  to  individuals  by  application  at  the  War  Department,  under 
authority  derived  from  the  President,  and  the  lessee  paying  one-tenth  in  Lead. 

The  price  of  Lead,  at  that  time,  was  four  dollars  per  hundred  at 
the  mines,  with  four  dollars  and  fifty  cents  on  the  Mississippi  at  Ste- 
Genevieve  or  Herculaneum;  the  cost  of  transportation,  seventy-five 
cents  per  hundred.  The  same  mineral  was  then  worth  seven  dollars 
per  hundred  at  Philadelphia. 

The  quantity  of  lead  annually  smelted  from  the  crude  ore,  was 
3,000,000  pounds  ;    and  number  of  hands  employed,  1,100. 

Other  mines  worked  about  this  time,  were  those  near  Prairie  du 
Ohien,  worked  by  Sacs  and  Foxes  ;  on  the  Des  Moines,  formerly 
worked  by  the  French ;  on  the  Osage,  Gasconade  and  Mine  River  of 
Missouri ;  on  the  White  River  and  its  tributaries ;  on  the  St.  Francois  ;. 
on  the  Arkansas,  where  silver  is  in  combination;  at  Cave  in  Rock, 
Illinois;  at  Drennon  Springs  and  Millersburgh,  Kentucky ;  on  i^ew 
River,  at  Austinville,  Wythe  county,  Virginia.  At  the  latter  place  it 
had  been  worked  for  fifty  years,  and  the  mines  were  being  still 
workec^. 

About  1820,  Lead  was  found  in  the  Southern  part  of  Cole  county,, 
and  about  1827,  the  first  furnace  was  erected  by  Chouteau,  of  St. 
Louis. 

From  1823  to  1850,  Lead-mining  was  continually  on  the  increase 
in  Missouri. 

The  mines  of  Galena,  Ills.,  were  discovered  in  1822,  and  actual? 
work  begun  in  1827,  and  were  very  extensively  worked  for  some  seven, 
years  after. 

In  the  Missouri  Geological  Report  of  Prof.  Swallow,  published  in 
1855,  Dr.  Litton  furnished  the  fullest  Report  on  Missouri  Lead  Mines 
that  had  yet  been  published.  He  describes  a  number  of  Mines  in 
Washington  county,  and  says  that  its  area  may  be  considered  as  one 
extensive  '^  Lead  Digging." 

Since  then  no  Report  has  been  published  of  these  Mines,  but  their 
yield  continues  good.  Dr.  L's  Report  also  included  certain  Mines 
of  Jefferson  and  Franklin,  most  of  which  are  still  worked  with  profit. 

Mr.  Meek,  in  his  Report  published  at  the  same  time  as  Dr.  Lit- 

»  Schoolcraft,  1823. 
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ton's,  says  that  Lead  has  been  found  in  all  parts  of  Moniteau  where 
the  Magnesian  Limestones  exist.  He  enumerates  10  mines  iii  Moni- 
teau county.  The  most  valuable  he  considers  to  be  the  High  Point 
mine.  This  was  discovered  in  1841.  About  1846,  a  lead  furnace  was 
erected  in  Camden  county,  probably  the  first  built  in  Western  Mis- 
souri. 

Mr.  Meek  examined  Miller  county  in  1855,  and  wrote  his  Report 
in  1859.  He  speaks  of  Lead  being  found  at  several  places  North  of 
the  Osage,  and  at  one  locality  South  of  that  Eiver.  His  statements 
would  indicate  that  very  little  mining  had  been  done  in  that  part  of 
Missouri  at  that  time. 

Mr.  Meek  also  says  that  Lead  was  found  in  nearly  every  township 
in  Morgan,  but  not  over  a  dozen  mines  worked. 

There  really  was  not  much  mining  done  in  Miller  county  until 
1869,  nor  in  Morgan  until  1873.  At  this  time  there  is  a  great  deal  of 
mining  being  done  in  both  Miller,  Morgan  and  Cole. 

At  present  the  Lead  Mines  of  Morgan,  are  by  some  persons 
thought  to  be  as  valuable  as  those  of  Granby  or  Joplin. 

Until  recent  years  mining  in  South-east  Missouri  was  confined  to 
surface  mining.  Now,  deep  shafts  have  been  sunk  in  many  places, 
and  rich  yields  of  mineral  obtained. 

We  may  say  that  the  mining  in  Central  Missouri  is  yet  near  the 
surface.  When  these  have  been  chiefly  exhausted,  deep  shafts  will 
be  sunk,  and  reasoning  on  the  experience  of  South-east  Mines,  we  may 
here  expect  to  find  rich  Lead  still  lower  down. 

Dr.  Shumard,  in  his  various  Reports  from  1855  to  1859,  speaks  of 
the  existence  of  Lead  in  Ozark,  Wright,  Laclede,  Pulaski  and  Phelps. 
He  considers  the  Eastern  part  of  Crawford  as  constituting  part  of  the 
vast  Lead  District  of  South-east  Missouri,  and  enumerates  many  val- 
uable mines.  He  also  speaks  of  the  mines  of  Perry,  Ste.  Genevieve 
and  Jefferson. 

Previous  to  1857,  Lead  had  only  been  found  at  three  places  in 
Maries  county.  Within  the  past  few  years  very  valuable  mines  have 
been  developed  in  the  Northern  part  of  the  county. 

Although  some  Lead  has  been  found  in  Osage,  Texas,  Wright, 
Benton  and  St.  Clair,  no  extensive  mining  has  yet  been  prosecuted 
in  these  counfies. 

Prof.  Swallow,  in  his  Geological  Report  of  1855,  speaks  of  the 
chief  mines  worked  in  the  South-west  at  that  time  as  those  on  the 
Gravois  and  near  Linn  Creek,  other  mines  near  Cole  Camp,  in  Benton 
county  and  in  Jasper  and  Newton.  The  Granby  mines  were  discov- 
ered after  his  first  visit  to  the  South-west;  a  little  mining  had  been 
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<ione  two  miles  South  of  Carthage,  near  Miners ville,  on  Turkey  Greek, 
Shoal  Creek,  below  Neosho,  Sturgeon's  prairie,  Oliver's  prairie,  and 
a  few  other  points.  At  present  most  of  the  Jasper  and  Newton  mines 
have  developed  into  exceeding  rich  mines. 

Prof.  Swallow's  Report  to  the  Pacific  Railroad  Company  in  1859^ 
enumerates  216  mines  and  34  Lead  furnaces  in  Missouri. 

The  Report  of  the  Ninth  Census  for  1870,  states  that  the  product 
-of  Lead-mining  in  Missouri  at  that  time,  was  $201,885,  making  it  the 
second  Lead-producing  State  in  the  Union.  Wisconsin  being  the  first, 
its  yield  amounting  to  $369,067. 

The  yield  in  other  States  was  small.  The  returns  include  Lead 
mines  in  Illinois,  Iowa,  Kentucky,  Missouri,  Nevada,  New  Hampshire, 
^ew  York,  Virginia  and  Wisconsin. 

The  same  Report  gives  returns  by  counties  of  Missouri,  as  fol- 
lows : 

Cooper 300 

Franklin 27,G30 

Jasper 37,500 

MiUer 0,115 

Moniteau 1,100 

Newton 72,500 

Bt.  Francois 37,760 

Washington 17,000 

Webster 1,980 

If  this  report  be  correct  for  1870  it  falls  far  short  of  the  amount 
three  years  after,  for  Joplin  alone,  in  1873,  produced  over  $500,000 
worth  of  lead.  Again,  during  the  first  six  months  of  1874  there  were 
brought  into  St.  Louis  over  the  Atlantic  and  Pacific  Railroad  5,050 
tons  of  pig  lead;  worth  in  St.  Louis  $707,000. 

HEAVY   SPAR — SULPHATE   OF  BARYTA. 

As  long  ago  as  1822  Schoolcraft  informs  us  that  Sulphate  of 
Baryta  was  crushed,  powdered  and  mixed  with  white  lead  and  used 
in  painting,  and  that  as  much  as  80  per  cent,  could  be  used.  He 
speaks  favorably  of  its  use. 

We  can  not  find  that  it  was  much  used  in  adulterating  white  lead 
until  within  the  last  fifteen  years.  At  present  vast  quantities  are 
used. 

IRON. 

In  1816  James  Tong  erected  a  small  furnace  for  smelting  iron  near 
what  is  now  called  the  "  Shut  In,"  on  Stout's  Creek,  Iron  county,  three 
miles  east  of  where  Ironton  now  stands.    He  only  smelted  a  small 
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quantity  of  ore,  being  forced  to  stop  in  consequence  of  the  fall  in  all 
kinds  of  produce  and  manufactures.  This  was  the  earliest  attempt 
to  smelt  Iron  in  any  of  the  States  west  of  the  Ohio.  The  next  furnace 
was  erected  in  1823  or  1824.  About  that  time  a  blast  furnace  was- 
erected  in  Washington  county  by  EversoL  Perry  and  Ruggles,  after- 
wards known  as  '•  Perry's  Old  Furnace."  The  ore  was  first  obtained 
from  Clear  Greek.* 

The  first  bar  of  Iron,  made  out  of  pig  metal  in  Missouri,  was  in 
May,  1825,  and  the  first  blooms  in  1832. 

The  next  blast  furnace  erected  was  by  Massey  and  James,  in. 
Phelps  county,  which  was  completed  in  1829,  and  has  been  in  opera- 
tion, at  intervals,  up  to  the  present  time.  Their  property,  now  known» 
as  the  Meramec  Mines,  was,  for  many  years,  known  as  Massey 's  Iron 
Works  and  Mines.  Their  mine  was  opened  in  1826.  For  many  years 
their  iron  had  either  to  be  hauled  on  wagons  to  the  Missouri  River  or 
else  taken  in  flatboats  down  the  Meramec. 

About  the  year  1840  a  furnace  was  erected  on  Sac  River,  in  the 
southern  part  of  Cedar  county.  But  little  work  was  done.  The  owner 
being  financially  embarrassed  his  creditors  tore  down  the  buildings  and 
destroyed  the  machinery.  Since  then  no  furnace  has  been  erected  in 
that  portion  of  Missouri. 

In  1836  the  Pilot  Knob  land  was  entered  by  Van  Doren,  Pease  &^ 
Co.,  who  proceeded  to  form  a  company  for  speculation.  They  also  pur- 
chased the  Iron  Mountain  and  laid  off  a  city.f 

In  1843  a  charter  was  granted  by  the  Legislature  of  Missouri  to 
G.  C.  Zeigler  for  himself  and  others,  and  in  June,  1845,  the  '^  Iron  Moun- 
tain Company  "  was  formed,  a  company  composed  of  Jas.  Harrison 
and  P.  Chouteau  of  St.  Louis;  F.  Valle,  C.  C.  Zeigler  and  John  P.. 
Scott  of  St.  Genevieve;  Aug.  Belmont,  Samuel  Ward  and  Chas.  F.. 
Mersch  of  New  York,  and  E.  F.  Pratt  of  Fredericktown. 

The  Pilot  Knob  works  were  begun  November,  1847,  under  the 
management  of  C.  C.  Zeigler  and  E.  F.  Pratt.  No  mining  had  been  pre- 
viously done  at  these  places. 

In  1848  E.  Mead  of  St.  Louis,  shipped  metal  from  Iron  Mountain 
to  England  and  the  following  springhereceivedit  back  manufactured 
into  razors  and  pocket  and  table  cutlery  by  Jos.  Rodgers  and  Sons,„ 
Sheffield.  These  experiments  proved  the  ore  to  be  well  adapted  for 
the  manufacture  of  fine  steel  cutlery.     In  1853  Child,  Pratt  &  Co.  had 

^^Mo.  Geol.  Rep.,  1855,  Pt.  2,  p.  73. 
fWestern  Journal  and  Civilian,  vol.  8,  p.  186. 
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large  quantities  manufactured  into  lock  cases,  and  they  were   found 
to  be  superior  to  those  made  from  other  iron/^ 

The  Report  of  the  Ninth  Census,  1870,  gives  the  value  of  Iron 
produced  in  Missouri  for  that  year  as  11:91,496,  which  is  but  a  small 
return  when  compared  to  Pennsylvania  of  13,944,146. 

ZINC. 

The  profitable  mining  and  working  of  Zinc  in  Missouri  belongs 
within  the  past  decade;  of  Zinc  blende  within  two  years. 

""  The  first  Zinc  metal  in  Missouri  was  made  at  Potosi  in  1867,  by 
Geo.  Hasselmeyer,  and  the  next  works  started  at  Carondelet  produced 
the  metal  in  May,  1869. 

^'Western  Journal,  vol.  11,  p.  371. 
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CHAPTER   II, 


BY   G.   C.  BROADHEAD. 


GENERAL  GEOLOGY. 


GEOLOGICAL    EELATIONH. 


As  the  names  of  the  several  formations,  which  occur  in  Missouri, 
require  frequently  to  be  named  in  a  Geological  Report,  and  as  this 
Report  may  fall  into  the  hands  of  many  citizens  of  our  State  who  are 
not  familiar  with  such  terms,  it  seems  but  proper  to  give  a  brief  des- 
cription of  the  various  groups  and  their  order  of  succession. 

Until  within  a  few  years  past,  the  Granites,  Porphyries  and  other 
rocks  of  similar  origin  and  constituency,  were  termed  Azoic.  Recent 
investigations,  developing  certain  facts,  have  caused  Geologists  to 
discard  this  term  and  use  that  of  Eozoic  instead.  Professor  Dana^  in 
his  manual  of  Geology  to  such  rock  has  applied  the  term  Arch^ajs", 
which  may  include  rocks  in  which  there  is  no  evidence  of  any  pre- 
existing animal  life,  or  in  which  we  find  evidence  of  the  first  dawn  of 
organic  life. 

About  the  origin  of  these  rocks  there  certainly  is  but  little 
known ;  we  only  recognize  them  as  including  the  apparently  oldest. 

The  Archeean  time  includes — 

1.  Azoic  age. 

2.  Eozoic  age.f 

They  are  also  subdivided  into  two  periods  : 

1.  The  Lauren tian,  or  oldest  of  the  two,  and, 

2.  The  Huronian. 


*Dana— Man,  GeoL,  p.  146,  etc.,  Ed.  Iti74. 

tSee  Dana's  Man.  Geol.  Ed.  of  1874,  p.  146  et  Seq. 
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1.      LaUREJn'TIAN. 

This  includes  the  chief  Granite  ranges  of  the  Continent,  extending 
from  Labrador  to  the  Arctic  S^a,  the  ranges  parallel  to  and  north  of 
the  Laurentian  chain  of  lakes,  reaching  from  the  St.  Lawrence  River 
to  Lake  Supeiior,  the  Adirondack  Mountains  of  New  York,  Black  Hills 
of  Nebraska,  and  Granite  and  Porphery  mountains  of  South-e^st  Mis- 
souri. 

The  Laurentian  rocks  are  either  metamorphic  or  crystalline.  They 
include  Granite,  Gneiss,  Syenite,  Crystalline  Limestone  (or  Marble), 
Hypersthenyte.     Iron  ore  and  iron  bearing  minerals  abound. 

The  rocks  belonging  to  this  system  in  Missouri  include  Granite, 
Porphyry,  Specular  and  Magnetic  Iron  and  some  Slates. 

The  subdivisions  of  Geological  time  are — 

I.    ARCHiEAN  Time,  including 

1.  Azoic  age. 

2.  Eozoic  age. 

II.    Paleozoic  Time  : 

1.  Age  of  Invertetrates,  or  Silurian. 

2.  A^e  of  Fishes,  or  Devonian. 

3.  Age  of  Coal  Plants,  or  Carboniferous. 

III.  Mesozoic  Time  : 

The  age  of  Keptiles. 

IV.  Cenozoic  Time: 

1.  Tertiary,  or  age  of  Mammals. 

2.  The  Quaternary,  or  age  of  Man. 

The  following  chart  of  Geological  History  shows  the  formation  of 
Missouri  opposite  to  equivalent  formations  in  other  localities  : 
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GEOLOGICAL  STRUCTURE  OF  MISSOURL 

In  the  order  of  succession  the  formations  may  be  represented 
thus: 

QUATERNARY, 

AUnyium. 
Bottom  Prairie. 
Bluff  or  Loess. 
Drift  : 

Altered  Drift,  Sand  and  Pebbles,  Clay  and  Boulders. 

Tertiary? 

Cretaceous? 

CARBONIFEROUS    SYSTEM, 

Upper  Oarbo^^iferous  or  Coal  Measures: 

Upper  Coal. 
Middle  Coal. 
Lower  Coal. 
Clear  Creek  Sandstone  and  Lower  Coal. 

Lower  Carboniferous  ; 
Sandstone. 
St.  Louis  Group: 

St.  Louis  Limestone  and  Warsaw  Limestone. 

Keoliuk  Group : 

Encrinital  or  Buiiino'ton. 

Chouteau  Group : 

Chouteau  Limestone. 
Vermicular  Sandstone  and  Shale. 
Lithographic  Limestone. 

DEVONIAN    SYSTEM. 

Hamilton. 
Onondaga. 

Upper  Silurian: 

Oriskany. 

Lower  Helderburg  (Delthyris  Shale). 

Niagara. 

Cape  Girardeau  Limestone^ 

LOWER  SILURIAN   SYSTEM. 
Trenton  Period: 

Cincinnati  Group— Hudson  River  Shale. 
Receptaculite  Limestone. 
Trenton  Liinestone. 
Black  River  and  Bird's-eye, 
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Magnesian  Limestone  Series  : 

1.  Magnesian  Limestone. 
Saccharoidal  Sandstone. 

2.  Magnesian  Limestone. 
Sandstone. 

3.  Magnesian  Limestone. 
Potsdam  Limestone. 

Potsdam  Sandstone  and  Oonoiomerate. 

Aechjsan  : 

Greenstone. 

Porphyry. 

Granite. 

QUATERNARY    SYSTEM. 

The  Quatenary  System  is  represented  by  one  or  all  of  its  integral 
members  throughout  the  State.  Our  soil  is  alluvial  and  generally 
reposes  on  one  or  the  other  members  of  the  system. 

The  Bottom  Prairie  is  generally  a  dark,  tenaceous  Olay,  forming 
more  often  a  flat  prairie.  Correct  types  of  this  formation  are  repre- 
sented by  the  Mississippi  bottom  prairie  from  the  Missouri  Kiver  to 
"Clarksville ;  the  bottoms  above  Hannibal ;  the  Waconda  prairie  in 
Carroll  county;  the  Missouri  bottoms  in  Holt  and  Atchison  counties; 
Marais  des  Cygne  bottoms  in  Bates  county;  Marmaton  bottoms  in 
Vernon  county ;  Sac  River  bottoms  in  Cedar  county;  Grand  River 
bottoms  in  Henry  county  ;  Big  Creek  bottoms  in  Cass  county;  Petit 
Osage  plains  in  Saline  county,  etc.  These  Clays  are  black,  stiff  and 
pointed,  with  sometimes,  but  rarely,  beds  of  sand,  and  often  contains 
small  concretions  of  Bog  Iron. 

Bluff  or  Loess. 

This  is  fully  described  in  the  County  Reports.  It  occurs  in  the 
Missouri  bluffs,  forming  a  belt  of  several  miles  in  width,  extending 
from  the  mouth  of  the  Missouri  to  the  north-west  corner  of  the  State, 
where  it  is  found  just  beneath  the  soil.  It  is  generally  a  finely  com- 
minuted silicious  marl,  of  a  light  brown  color,  and  often  weathers 
into  perpendicular  escarpments.  Concretions  of  Limestone  are  often 
found,  and  to  the  marly  character  of  these  Clays  may  be  ascribed  the 
richness  of  the  overlying  soil.  The  Missouri  hills  are  generally  cov- 
ered with  heavy  timber  as  far  up  as  Holt  county  ;  further  up  they  are 
often  bare.  The  growth  of  timber  is  generally  valuable,  including 
such  varieties  as  Walnut,  Sugar  tree,  Hickory,  Elm,  Linden,  Ash, 
Rock  Chestnut,  Oak,  together  with  Redbud,  Pawpaw,  Grapevines,  etc. 

The  "Bluff"  is  well  represented  in  the  hills  of  Glasgow,  Kansas 
City  and  St.  Joseph. 
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Eeceding  from  the  river  for  ten  miles  the  character  of  the  Bluff 
changes  to  a  stiff,  tenaceons  Clay,  which  may  properly  belong  to  the 

Lrift. 

This  formation  exists  throughout  North  Missouri.  The  upper 
members  consist  of  stiff,  tenaceous,  brown,  drab  and  blue  Clays,  often 
mottled  and  sometimes  containing  rounded  pebbles,  chiefly  of  granitic 
rocks.  The  lower  division  includes  beds  of  dark,  blue  Clay^  often 
hardening  on  exposure,  frequently  overlaid  and  sometimes  interstrati- 
fied  with  beds  and  pockets  of  sand,  sometimes  inclosing  leaves  and 
remains  of  trees.  Good  springs  originate  in  these  sand  beds,  and  when 
they  are  ferruginous  the  springs  are  chalybeate. 

The  Lower  Drift  includes  large  boulders  of  various  kinds  of  rock, 
chiefly  granitic  or  metamorphosed  rocks,  of  which  Granite,  Ked  Quartz- 
ite  and  Greenstone  are  the  varieties  more  often  found.  These  rocks 
are  drifted  from  the  far  north ;  the  Quartzite  from  Minnesota  and 
North-west  Iowa.  The  force  of  gravity  generally  causes  the  boulders 
to  settle  down  near  the  streams;  still  they  are  sometimes  found  on 
high  ground.  They  increase  in  quantity  and  size  as  we  go  north.  In 
Sullivan  county  a  Granite  boulder  was  observed  20x24 feet.  Boulders 
three  feet  in  diameter  are  found  as  far  south  as  Monroe  county.  They 
occur  in  North  Missouri  from  low  in  the  valley  to  an  elevation  of  about 
1,050  feet  above  the  Gulf  of  Mexico. 

The  Missouri  River  seems  to  limit  their  southern  extension,  for 
along  its  southern  bank,  and  in  the  bluffs  above  all  known  high  water, 
it  is  only  occasionally  that  drift  boulders  are  found,  and  they  are  only 
represented  by  a  few  small  boulders  of  Granite,  Quartzite  or  Green- 
stone, and  they  are  found  no  further  south.  But  at  a  few'localities 
rounded  silicious  pebbles  are  found.  In  St.  Louis  county,  three  miles 
north  of  Glencoe,  there  is  a  large  deposit  of  these  pebbles,  among 
which  I  only  recognized  Quartzite,  Greenstone  and  chert.  These  beds 
occur  on  a  ridge,  which  is  probably  over  £00  feet  above  the  Meramec 
valley.  Along  the  streams  lower  down  are  heavy  deposits  of  river 
gravel,  evidently  originated  on  the  ground — but  we  find  nothing  similar 
to  that  found  on  the  high  land.  If  convenient  to  St.  Louis  it  would 
be  exceedingly  valuable.  No  better  material  could  be  procured  for 
street  paving.  There  appears  in  sight  about  7,000,000  cubic  feet- 
West  of  this  the  next  deposit  was  observed  near  Big  Salt  Spring,  in 
Saline  county,  but  the  quantity  was  limited. 

On  the  top  of  the  high  ridges  encircling  the  head  of  Panther  Creek, 
Bates  county,  and  at  an  elevation  of  about  1,000  feet  above  the  sea; 
we  find  occasional  small  rounded  pebbles  of  Chert.    Similar  pebbles 


GENERAL   GEOLOGY.  23 


were  also  observed  on  the  high  land,  South-west  of  Carthage,  Jasper 
county."^ 

The  washings  on  the  banks  of  the  Maries  des  Cygnes,  and  a  few 
other  streams,  disclose  beds  of  rounded  ckerty  gravel,  occupying  a 
position  above  the  present  ordinary  high  water  mark. 

In  the  beds  of  sand,  with  clay  and  vegetable  remains,  are  also 
sometimes  found  the  teeth,  tusks  and  other  bones  belonging  to  the 
mastodon,  horse,  ox  and  other  extinct  animals. 

It  is  very  probable  that  anterior  to  the  deposit  of  the  last  named 
rounded  drift,  etc.,  but  subsequent  to  the  age  of  deposit  on  the  high- 
est land  that  an  immense  lake  covered  a  larger  part  of  our  state,  in- 
cluding all  of  North  Missouri.  St.  Louis  county,  the  counties  on  the 
Missouri  Kiver  above  Moniteau  county^  and  a  portion  of  the  border 
counties,  while  all  Central  and  Southern  Missouri  formed  an  extensive 
area  of  dry  land.  As  the  waters  of  the  lake  subsided,  currents  origin- 
ated, wearing  away  the  surface  of  the  lower  lands,  and  moving  with 
great  force,  sweeping  in  its  path  the  horse,  mammoth,  etc.,  bore  down 
the  drift  from  the  higher  lands  and  deposited  it  along  the  valleys. 

We  have  evidence  also  in  North  Missouri — of  great  erosion  pre- 
vious to  the  existence  of  this  immense  lake. 

In  Sullivan  and  Adair,  solid  Limestones  and  Sandstones  occur 
to  within  a  horizon  of  50  to  60  feet  of  the  higher  hills. 

In  Adair,  towards  the  East  line,  wells  have  been  dug  over  a  100 
feet  without  reaching  solid  rock,  and  at  Edina,  Knox  county,  a  well 
has  penetrated  over  200  feet  in  these  Clays.  This  area  is  now  covered 
with  Clays  of  the  drift  formation  including  remains  of  trees,  etc.,  to- 
wards the  bottom. 

The  extensive  deposits  of  rounded  gravel  found  in  the  Northern 
counties  of  Missouri,  if  convenient  to  cities^  would  be  of  exceeding 
great  value  in  paving  streets. 

COAL. 

We  dwell  but  briefly  on  the  Coal  formations — this  being  else- 
where more  fully  treated  in  the  county  Reports. 

The  map  of  1872  does  not  include  all  the  Coal  fields,  but  only  an 
area  of  a  little  over  19,000  square  miles.  This  includes  over  8,000 
square  miles  of  upper  Coal  Measures.  The  upper  Measures  are  mostly 
barren  of  Coal,  or  only  contain  an  occasional  seam  too  thin  to  pay  for 
working. 

The  investigations  of  1873  show  a  greater  downward  thickness  of 

*  Neosho  is  1,018  feet  above  the  Gulf  of  Mexico.  This  locality  is  iDrohahly  150  feet  higher,  or  about 
1 ,  160  feet  above  the  sea . 
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the  Coal  formation  in  South-west  Missouri,  including  beds  whose  po- 
sition is  probably  below  the  beds  of  North  Missouri, 

Our  examination  of  the  South-western  counties  have  enabled  us 
to  estimate  the  Coal  area  with  a  pretty  near  degree  of  accuracy.  The 
total  area  of  the  Missouri  Coal  field  we  thus  find  to  be  23,100  square 
miles. 

Coal  Pockets. 

Near  the  margin  of  the  Coal,  but  disconnected  from  the  regular 
Measures,  are  often  found  small  pockets  of  chiefly  cannel,  but  some- 
times bituminous  Coal.  Although  they  are  generally  quite  limited  in 
extent,  sometimes  they  contain  enough  Coal  to  occupy  a  good  force 
of  men  for  many  years  before  they  are  exhausted. 

LOWEK    CAEBONIFEEO  US  OR    MOUNTAIN    LIMESTONE. 

Chester  Group. 

In  Southern  Illinois,  and  Southwardly  to  Alabama,  are  beds  of 
Limestone  with  some  Sandstone  and  shales,  reaching  to  as  much  as 
1000  feet  thickness. 

This  Group  is  almost  entirely  absent  in  Missouri,  being  only  rep- 
resented in  South-west  Missouri,  by  a  Sandstone  heretofore  known  in 
Missouri  Geology^  as  the 

Ferrugixous   Sandstois^e. 

This  is  generally  found  along  the  Eastern  and  Southern  limit  of 
the  Coal  field,  passing  beneath  the  Coal  formation  on  the  West.  It 
varies  from  a  few  feet  to  100  feet  in  thickness. 

In  Callaway  it  occurs  both  as  a  pure  white  Sandstone,  a  ferruginous 
Sandstone  and  a  conglomerate.  In  Pettis  and  Howard  we  find  it  a 
coarse,  whitish  Sandstone.  In  Cedar,  Dade  and  Lawrence  a  very  fer- 
ruginous Sandstone,  often  containing  valuable  deposits  of  Iron  ore. 
In  Newton  it  occurs  in  useful  flag-like  layers, 

Limestones  of  the  Cheste-r  Group  were  recognized  by  Dr.  Shu- 
mard  in  Perry  county,  200  to  300  feet  in  thickness. 

St.  Louis  Limestone. 

This  Group,  next  in  descending  order,  forms  the  entire  Group  of 
Limestone  at  St.  Louis,  where  it  is  well  marked  and  of  greater  thick- 
ness than  seen  elsewhere  in  this  State.  It  is  more  often  fine-grained, 
compact  or  subcrystalline,  sometimes  inclosing  numerous  Chert  con- 
cretions, and  the  beds  are  often  separated  by  thin,  green  Shale-beds. 
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The  chief  fossils  of  this  Group  are  Melonites,  Bryozoons,  Litlio- 
strotian  and  ProdiiGti.    It  greatest  thickness  is  not  over  250  feet. 

In  this  Group  are  now  included  beds  which  have  been  called 
Warsaw  Limestone.  It  is  subordinate  and  lies  at  the  base  of  the  St. 
Louis  Group.  It  iliore  often  consists  of  alternations  of  calcerous 
shales  and  thin,  irre.^ular,  coarse,  Blue  Limestone  beds.  Archimedes 
and  Pentremites  are  the  chief  fossils. 

The  St.  Louis  Group  includes  the  even-bedded  Limestone  of  St. 
Louis,  St.  Charles  and  Alton,  the  equivalent  beds  at  Spergin  Hill,  In- 
diana;  the  calcareo-argillaceous  Shales  and  Magnesian  Limestone  of 
Warsaw. 

Where  the  upper  part  of  this  Group  forms  the  surface  rock,  we 
find  numerous  sink  holes  as  at  St.  Louis  and  St.  Charles. 

Keokuk  Group, 

The  upper  part  includes  beds  of  shale  containing  geodes  of  Quartz, 
etc.,  some  of  which  are  very  beautiful.  The  lower  beds  are  gray  and 
t)luish-gray,  with  lenticular  and  concretionary  Chert  beds,  together 
with  some  massive  Chert  beds.  ArcMmedes^  Hemipronites  Grenistria 
and  Crinoid  stems  are  numerous,  and  some  fish  teeth  are  found.  This 
constitutes  the  Limestone  at  Keokuk,  Iowa,  the  upper  Limestone  at 
Quincy  and  Hannibal,  the  Limestone  in  central  parts  of  St.  Charles 
county;  it  is  also  found  in  St.  Louis,  Boone,  Howard  and  Cooper,  is 
well  developed  in  South-west  Missouri,  being  found  in  Cedar,  Barton, 
Vernon,  Jasper,  Newton  and  McDonald.  It  is  the  Lead-bearing  rock 
of  these  South-western  counties,  and  corresponds  to  the  silicious 
Group  of  Tennessee.    It  is  200  or  more  feet  in  thickness. 

ENCEINITAL    OE  B  URLINGT  ON    LIMESTONE.* 

The  upper  beds  are  gray  and  cherty.  The  top  beds  in  St.  Charles 
county,  include  seventeen  feet  of  thin  Chert  beds  with  alternate  lay- 
ers of  red  Clay.  The  middle  beds  are  generally  gray  and  coarse  ;  the 
lower  ones  gray  and  brown,  with  some  buff  beds. 

Crinoid  stems  are  common  in  nearly  all  the  beds,  hence  it  has 
been  appropriately  termed  Encrinital  Limestone. 

The  lower  beds  often  abound  in  well  preserved  crinoidcB^ 

This  rock  occurs  at  Burlington,  Iowa,  Quincy,  Illinois,  Hannibal 
and  Louisiana,  Missouri,  and  is  well  exposed  in  most  of  the  counties 


*  The  objection  to  the  term  '  *  Encrinital, ' '  is  the  fact  that  there  are  limestones  l)elonging  to  otlier 
formations  which  abound  in  crinoid  stems,  and  lithologically  resemble  this. 

Being  well  developed  at  Burlington,  Iowa,  Prof.  Hall  first  termed  it  *■ '  Burlington  Limestone. " 
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on  the  Mississippi  River  north  of  St.  Louis ;  and  from  the  western 
part  of  St.  Charles  to  Howard  county.  South  of  the  Missouri  Eiver^ 
and  along  its  south-west  outcrop,  it  is  not  generally  well  developed. 

In  Green  county  it  is  quite  cavernous. 

It  has  not  been  recognized  east  of  Illinois,  and  is  not  separated 
from  other  Carboniferous  Limestones  of  Tennessee. 

CHOUTEAU    GROUP. 

This  Group,  originally  called  "  Chemung,"  in  the  Missouri  Report 
of  1853,  by  Prof.  Swallow,  and  also  by  Prof.  Hall  in  his  Iowa  Report, 
since  called  the  Kinderhook  Group  by  Worthen  in  his  Illinois  Report  5, 
and  also  by  White  in  his  Iowa  Report,  is  probably  better  developed 
in  Missouri  than  in  either  Illinois  or  Iowa.  Being  first  described  by 
Missouri  geologists,  the  term  then  applied,  if  correct,  should  remain. 
Palgeontological  investigations  make  it  a  matter  of  doubt  about  its 
being  equivalent  to  the  Chemung  Group  of  New  York,  but  of  this  I 
have  not  studied  sufficiently  to  be  entirely  satisfied. 

As  there  is  much  greater  thickness  and  better  development  in 
Missouri,  I  shall  choose  to  use  the  name  of  the  chief  member  of  the 
Group  for  the  Group  itrelf,  and  call  it  the  Chouteau  Group.  Missovi- 
rians  who  have  read  Swallow's  Report,  will  at  once  understand  what 
it  means.    Ifc  includes  three  principal  divisions  ; 

1.  Chouteau  Limestone,  100  feet. 

2.  Yermicular  Sandstones  and  Shales,  75  feet. 

3.  Lithographic  Limestone,  55  feet. 

The  Chouteau  Limestone,  in  the  upper  part,  is  a  coarse,  gray  Lime- 
stone, resembling  the  lower  beds  of  the  Encrinital  Limestone.  In 
fact,  it  is  a  bed  of  passage,  as  it  often  contains  fossils  common  to  both. 

Next  below  is  a  thick  bedded  Magnesian  Limestone,  sometimes 
containing  geodes  of  Quartz  and  Calcite  of  a  peculiar  form,  with  occa- 
sional Chert  beds. 

Lower  down  are  thinner  beds  of  dove  or  gray,  fine-grained  Lime- 
stone. This  was  observed  of  one  hundred  feet  in  thickness,  near  Se- 
dalia  in  Pettis  county. 

Yermicular   Sajs^dstone  and  Shales. 

The  Sandstones  of  this  division  are  generally  soft  and  calcareous. 
They  are  easily  recognized  by  being  ramified  by  irregular  windings 
throughout,  resembling  the  borings  of  worms.  This  formation  attains 
a  thickness  of  seventy-five  feet  near  Louisiana,  in  Pike  county. 
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LITHOGRAPHIC    LIMESTO^NE. 

This,  where  normally  developed,  is  a  fine-grained,  compact  Llime- 
stone,  breaking  with  a  free,  conchoidal  fracture — ^^closely  resembling 
the  well  known  Lithographic  Limestone,  but  when  exposed  breaks  into 
numerous  perpendicular  joints. 

It  might  be  that  if  quarries  were  well  opened,  good  layers  for  lith- 
ographic purposes  could  be  displayed. 

The  lithographic  character  is  only  seen  in  North-east  Missouri, 
and  as  far  as  my  observation  has  extended,  only  in  Pike  and  Ralls,  it 
being  best  developed  at  Louisiana^  where  it  is  fifty-five  feet  thick. 

Where  elsewhere  seen,  it  somewhat  resembles  the  upper  beds  of 
the  Ohouteau  Group.  At  Taborville,  St.  Clair  county,  it  is  of  a  salmon 
drab  color,  occurring  in  thick  beds  having  an  open  texture,  and  con- 
tains a  well  known  characteristic  fossil— Pe^itremites  EcemerL     Sh. 

The  Vermicular  Sandstone  and  Shales  preserve  a  uniformity  of 
structure  from  Ralls  to  Greene  county.  It  is  seen  in  Ralls,  Pike,  Lin- 
coln, Cedar  and  Greene.  The  Lithographic  Limestone  is  found  in 
Pike,  Ralls,  St.  Clair,  Cedar  and  Greene.  The  Chouteau  in  Knox, 
Marion,  Ralls,  Pike,  Lincoln,  St.  Charles,  St.  Louis,  Warren,  Montgom- 
ery, Callaway,  Boone,  Cooper,  Pettis,  St.  Clair,  Cedar,  Greene  and 
Christian. 

Fragmentary  outliers  of  this  group  are  occasionally  found  cap- 
ping the  higher  ridges  near  the  Arkansas  line. 

At  base  of  this  group,  in  North-east  Missouri,  a  few  feet  of  black 
Slate  is  occasionally  seen. 

DEVONIAN    SYSTEM. 

The  Hamilton  Group  is  found  in  Ralls,  Pike,  Lincoln,  Warren 
Montgomery,  Callaway,  Boone,  Cole  and  probably  Moniteau ;  also 
in  Perry  and  Ste.  Genevieve. 

Onondaga  Limestone  probably  found  in  Cole,  Boone,  Callaway 5. 
Montgomery,  Lincoln  and  Pike. 

Total  thickness  of  Devonian,  about  100  feet. 

UPPEE    SILURIAN. 

OrisTcany  Sandstone  is  found  in  Ste.  Genevieve  and  Ralls.  On 
Salt  River,  above  Cincinnati,  it  contains  well  known  fossils  of  the 
Group. 
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In  Cape  Girardeau  county,  Dr.  Shumard  recognized  the  Upper 
tSilurian,  represented  by — 

Delthyris  Shale  (Lower  Helderburg) 860  feet 

Niagara  Group 225  feet 

Cape  Girardeau  Limestone 50  feet 

He  recognized  the  same  beds  in  Perry  and  Ste.  Genevieve 
counties. 

In  Montgomery  and  Callaway  counties  are  about  20  feet  of  coarse 
■gray  crinoidal  beds,  v^hich  are  probably  Upper  Silurian. 

In  Pike  county,  near  Sugar  Creek,  are  heavy  beds  of  buff  Lime- 
stone, affording  a  good  building  material,  and  equivalent  in  age  to  the 
well  known  Grafton  quarry  rock  of  Illinois,  used  extensively  in  St. 
Louis. 

Dr.  Shumard  makes  the  Lower  Helderburg  100  feet,  and  the  Nia- 
.gara  150  feet  thick  in  Ste.  Genevieve  county. 


LOWER    SILUEIAK. 

This  very  important  system  reaches  to  a  great  thickness  in  Mis" 
souri,  and  covers  over  one-half  the  area  of  the  State. 
At  the  top  we  find  the 

Cincinnati  Group. 

This,  the  equivalent  of  the  blue  Limestone  and  Shales  of  Cincin- 
nati and  of  Madison,  Ind.,  is  represented  in  Missouri  only  by  the  up- 
per shale  beds,  with  an  occasional  flag-like  Limestone  layer.  It  is 
found  in  Ealls,  Pike  and  Lincoln,  and  probably  reaches  to  100  feet  in 
thickness — Pro£  Swallow  thinks  120  feet. 

The  mineral  springs  of  Ealls  and  Pike  seem  to  originate  in  these 
beds. 

The  Eastern  equivalent  of  this  formation  is  the  Hudson  River  and 
Utica  shales. 

Galena  GRour— Receptaculite  Limestone. 

This  consists,  in  Missouri,  mostly  of  beds  of  coarse  gray  or  white 
Limestone — tht5  Galena  Limestone  proper  being  wanting,  and,  as  far  as 
observed  in  Missouri,  none  of  the  beds  are  Lead-bearing.  It  occurs  in 
Cape  Girardeau,  Perry,  Ste.  Genevieve,  Jefferson,  St.  Louis,  St.  Charles, 
Warren,  Lincoln.  Pike  and  Ralls.  Its  greatest  thickness  (130  feet)  is 
in  Cape  Girardeau.  In  St.  Charles  it  is  not  over  40  feet,  in  Warren  30, 
and  thins  out  in  eastern  part  of  Montgomery  county. 
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Trenton  Group. 
With  this  Group  we  include — 

Trenton  Limestone 150  feet 

Black  River  Limestone \    r^A  ^  ^^ 

Birdseye  Limestone / 

The  Trenton  Limestone  is  generally  thin-bedded;  dark  ash,  drab  or 
gray,  and  sometimes  magnesian.  The  Black  River  and  Birdseye  are 
often  in  even  layers ;  the  lower  beds  have  sometimes  mottled  drab 
and  reddish  shades,  often  aiFording  a  pretty  Marble.  The  Trenton 
is  found  from  Cape  Girardeau  to  Ralls  county,  and  from  St.  Charles  to 
Callaway,  entirely  thinning  out  in  eastern  portion  of  Callaway.  The 
Black  River  and  Birdseye  are  found  from  Cape  Girardeau  to  Lincoln, 
and  in  St.  Charles,  Warren  and  Montgomery,  thinning  out  in  the  latter 
county. 

The  entire  thickness  of  this  group  is  probably  over  400  feet. 

MAGNESIAN    LIMESTONE    SERIES. 

This,  as  low  in  the  series  as  the  Second  Sandstone,  is  probably  the 
equivalent  of  the  Calciferous  Sandrock  of  the  New  York  Geologists. 
The  rocks  be,low  are  the  equivalents  of  the  Potsdam  formation.  The 
Potsdam  and  Calciferous  have  been  sometimes  called  ^'Primordial." 

First  Magnesian  Limestone. 

This  is  generally  a  buif,  open-textured,  thick  and  even-bedded 
Limestone,  breaking  free  under  the  hammer,  and  affording  a  useful 
building  rock.  A  species  of  Cythere  is  often  found  ;  other  fossils  are 
rare.  Dr.  Shumard  estimated  its  thickness  \xv  Ste.  Genevieve  county 
to  be  about  150  feet.  In  North  Missouri,  I  observed  it  70  feet  thick  in 
Warren  county.  It  is  found  in  Ralls,  Pike,  Lincoln,  St.  Charles,  War- 
ren, Callaway  and  Boone.  South-westwardly,  it  is  not  well  marked — 
in  fact,  I  doubt  its  presence  in  some  counties  where,  in  regular  se- 
quence, it  should  be  found.  It  occurs  in  Franklin,  St.  Louis  and  south- 
wardly  to  Cape  Girardeau  county. 

First  or  Sa^charoidal  Sandstone. 

This  formation  is  well  developed  in  Lincoln,  St.  Charles,  Warren, 
Montgomery,  Gasconade,  Franklin,  St.  Louis,  Jefferson,  Ste.  Gene- 
vieve, Perry  and  Cape  Girardeau.  Besides  the  above,  it  is  also  devel- 
oped in  a  more  attenuated  form,  in  Callaway,  Osage,  Cole,  Moniteau 
and  Boone.  It  is  the  rock  called  in  the  Illinois,  Iowa  and  Wisconsin 
Reports  the  St.  Peter's  Sandstone. 
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This  Sandstone  is  probably  destined  to  be  one  of  the  most  usefu 
rocks  found  in  Missouri.  It  is  of  a  very  white  color  and  the  purest 
Sandstone  found  in  the  State,  and  very  suitable  for  making  the  finest 
glassware.  Its  great  thickness  makes  it  inexhaustible.  I  have  ob- 
served it  133  feet  thick  in  St.  Charles  and  Warren,  and  in  South-east 
Missouri  it  has  been  observed  over  a  hundred  feet  in  thickness.  In 
Jefferson  county,  a  large  plate  glass  factory  has  recently  been  estab- 
lished, where  they  contemplate  making  glass  equal  to  the  finest 
French  plate. 

SECOND    MAGNESIAN   LIMESTONE. 

This  formation  occurs  in  all  the  River  counties  south  of  Pike  as 
far  as  the  swamps  of  South-east  Missouri,  and  is  more  often  the  sur- 
face rock  in  all  the  counties  south  of  the  Missouri  and  Osage  Eivers 
to  within  50  miles  of  the  Western  line  of  the  State.  It  is  generally 
composed  of  beds  of  earthy  Magnesian  Limestone  interstratified  with 
Shale  beds  and  layers  of  white  Chert,  with  occasionally  thin  beds  of 
white  Sandstone^  and,  near  the  lower  part,  thick  cellular  silico-mag  - 
nesian  Limestone  beds.  The  beds  are  more  often  of  irregular  thick- 
ness and  not  very  useful  for  building  purposes. 

It  is  oftenaLead-bearingrock,  and  mostpf  the  Lead  of  Cole  county 
occurs  in  it.  It  is  from  175  to  200  feet  thick.  Its  fossils  indicate  it  to 
belong  to  the  calciferous  Sand  rock  of  New  York  geologists. 

SECOND   SANDSTONE. 

This  is  much  coarser  than  the  first  Sandstone,  and  occurs  in  much 
firmer  beds — at  the  upper  part  are  beds  of  intercalated  Chert,  often 
abounding  in  fossils.  This  rock  is  common  in  most  of  the  counties  of 
South-east  and  Southern  Missouri.    Thickness  50  to  150  feet. 

THIRD   MAGNESIAN    LIMESTONE. 

This,  also,  an  important  member,  occurring  in  nearly  all  the  coun- 
ties of  Southern  Missouri,  is  generally  a  thick  bedded  coarsely  crys- 
latine  bluish  grayior  flesh  colored  magnesian  Limestone,  with  occasional 
thick  Chert  beds.  It  is  the  chief  Lead-bearing  rock  of  South-east  and 
Southern  Missouri.  In  some  counties  it  is  as  much  as  300  feet  thick, 
and  Dr.  Shumard  supposes  it  to  be  over  600  feet  in  thickness  in  Pu- 
laski. 

THIRD   SANDSTONE. 

This  was  recognized  in  Camden  and  Dallas  counties  by  Professor 
Swallow.  Excepting  in  the  borings  of  St.  Louis  County  Insane  Asy- 
lum well,  I  have  not  been  able  to  recognize  it.    Thickness  82  feet. 
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FOURTH    MAGNESIAIS:    LIMESTONE. 

Prof.  Swallow  recognized  this  rock  on  Niangua  and  Osage  Elvers. 
It  closely  resembles  the  third  magnesian  Limestone,  and  may  be  inclu- 
ded with  it  in  Southern  Missouri.    Thickness  300  to  4U0  feet. 

OTHER   PRIMORDIAL  ROOKS. 

At  the  base  of  the  unaltered  fossiliferous  rocks  in  Madison,  St. 
Francois  and  Iron  counties  we  find  in  the  order  of  succession  from  the 
top  the  following  strata : 

6.  Second  Sandstone  on  hiU  tops. 

5.  Chert  beds — fossiliferous. 

4.  Third  magnesian  Limestone. 

3.  Silicious  or  grit-stone  beds  with  intercalated  magnesian  Limestone. 

2.  Marble  beds. 

1.  Sandstone,  conglomerate  and  Shales. 

No.  3  is  the  Lead-bearing]rock  of  Mine  LaMotte  and  vicinity.  Fos- 
sils have  been  obtained  from  Mine  LaMotte  and  near  Fredericktown 
which  prove  to  be  well  known  types  of  the  Potsdam  Group  ;  an  inter- 
calated shale  bed  at  Mine  LaMotte  abounds  in  {Linguld)  Lingul  ella 
Lainbomi  Mk. 

The  Marble  beds  are  not  always  present;  they  seem  to  be  con- 
fined to  the  South-west  quarter  of  Madison  and  the  Central  and  North- 
ern parts  of  Iron  and  extend  into  Reynolds  county.  Their  greatest 
thickness  is  not  over  30  feet.  , 

No.  1  is  confined  chiefly  to  the  Northern  part  of  Iron  and  Madi- 
soii,  extending  to  St.  Francois.  The  entire  thickness  of  this  as  well  as 
the  regular  order  of  its  various  beds  is  rather  difficult  to  arrive  at.  But 
we  find  both  in  Iron  and  Madison  counties  coarse  conglomerates  rest- 
ing on  Granite  and  Porphery.  We  also  find  Sandstones,  which  are 
sometimes  very  coarse,  and  at  other  times  fine  grained,  resting  on 
conglomerates.  We  also  find  Shale  or  Slate  beds  reposing  on  Granite 
and  underlying  Sandstone.  Similar  Shale  beds  are  also  intercalated 
with  the  Sandstone.  In  the  neighborhood  of  Mine  LaMotte  this  sand- 
stone reaches  to  over  100  feet  in  thickness,  and  is  also  found  to  be  the 
lowest  rock  directly  resting  on  the  Granite.  Borings  with  diamond 
drill  on  the  Mine  LaMotte  property  indicate  magnesian  Limestone 
with  some  silicious  beds  80  feet ;  Sandstone  63  feet ;  Granite. 

On  St.  Francois  River,  in  Madison  county,  these  lower  Sandstones  rest  directly 
on  the  Granite  and  are  unaltered;  ^on  Twelve  Mile  Creek,  Madison  county,  the  Marble 
beds  and  Sandstones  rest  unaltered  on  the  Porphyry,  and  on  Big  Creek,  Iron  county, 
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heavy  beds  of  unaltered  Magiiesian  Limestone  rest  directly  on  the  Porphyrj^.  We 
therefore  know  that  the  G-ranites  and  Porphyries  of  South-east  Missouri  are  of  much 
older  age  than  the  Magnesian  series  or  the  Potsdam. 

Borings  at  Insane  Asylum. 

The  borings  in  the  well  at  the  St.  Louis  County  Insane  Asylum 
serve  to  show  the  aggregate  thickness  of  the  various  rock  formations. 
An  inspection  of  data  show  that  some  ^strata  found  in  other  portions 
of  the  State  are  here  wanting,  while  other  strata  are  much  thicker. 

Vertical  section  of  borings  at  the  St.  Louis  county  Insane  Asyiiwi. 

1.    40  feet  Clays  of  the  Bluff  formation. 

2 .  80  feet  of  Coal  Measures. 

3.  670  feet  of  Lower  Carboniferous  rocks. 

4.  93  feet  of  Chouteau  Limestone. 

5.  421  teet  of  Trenton,  Black  River  and  Birdseye  Limestone. 

6.  148  feet  of  First  Magnesian  Limestone. 

7.  133  feet  of  Saccharoidal  Limestone. 

8.  617  feet  of  Second  Magnesian  Limestone. 

9.  82  feet  of  Second  Sandstone. 

10.  83  feet  of  Third  Magnesian  Limestone. 

11.  98  feet  of  Third  Sandstone. 

12.  384  feet  of  Fourth  Magnesian  ""Limestone. 

13.  54  feet  of  Potsdam  Sandstone. 

14.  245.5  feet,  mostly  Granite,  although  a  portion  of  the  upper  part  may  be  Sand- 
stone. 

15.  40  feet  of  Granite. 

The  well  terminated  in  Granite  at  3,843.5  feet  from  the  surface. 

The  above  section  was  constructed  after  haying  made  a  critical 
examination  of  the  specimens  from  the  boring. 

The  following  is  a  tabular  view  of  the  formations  similar  to  those 
found  in  the  well,  and  will  serve  to  show  the  comparative  thickness  in 
other  sections : 
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The  borings  began  at  the  bottom  of  a  well  120  feet  deep,  with 
water  standing  at  forty  feet  below  the  surface.  At  134  feet,  an  eight 
or  ten  inch  opening  was  struck,  and  the  water  sank  to  a  depth  of  128 
feet.  Salt  water  was  obtained  at  1,220  feet.  At  1,225  and  1,262  feet 
from  the  surface  a  strong  petroleum  smell  was  recognized.  Sulphur 
water  was  obtained  at  2,140  feet.  At  2,256  feet  the  water  in  the  sand 
pump  indicated  three  per  cent,  of  salt;  at  2,957  feet,  four-and-a-half 
per  cent.;  at  3,293  feet,  two  per  cent.;  and  at  3,367  feet,  less  than  two 
per  cent.;  at  3,384  feet,  three  per  cent.;  and  below  3,545  feet,  seven  to 
eight  per  cent. 

Experiments  with  a  Fahrenheit  registering  thermometer,  indica- 
ted the  following : 

At  depth  of  3,127  feet Thermometer,  106  degrees. 


^,129 
3,264 
3, 876 

3,473 
3,604 
3,641 

3,728 
3,800 
3, 83  i 


i07 
100 
106 
105 
105 

losi 

105 
105 


No  tests%f  temperature  were  made  above  these  depths. 

In  boring  to  the  depth  of  833  feet,  the  drill  was  often  observed 
to  be  highly  magnetized,  but  after  passing  that  depth  no  further 
influence  was  observed. 

Two  wooden  pings,  with  iron  screw^s  at  the  end,  were  driven  in,  one  at  the  1,022 
offset,  the  other  at  the  958  feet  offset,  in  order  to  separate  the  fresh  from  the  salt  water. 
If  withdrawn,  the  well  would  be  clear  from  top  to  bottom.  The  five-inch  tube,  reach- 
ing to  1,022  feet,  has  been  withdrawn,  and  a  pump  put  down  to  400  feet.  This  pump 
was  worked  a  few  days,  the  water  found  to  be  a  little  salty,  and  the  supply  limited. 

The  surface  of  the  ground  at  the  well  is  about  583  feet  above  the 
Gulf  of  Mexico. 

The  borings  w^ere  made  under  the  direction  of  Mr.  C.  W.  Atkhison,  who  collected 
numerous  specimens  and  carefully  labelled  them,  and  also  filed  a  descriptive  section, 
from  which  I  obtained  the  necessary  data,  as  above  written. 


CHAPTER  III. 


CAVES. 

BY  a.   0.  BROADHEAD. 


Certain  geological  formations  abound  in  caves,  in  others  they  are 
rare  or  are  not  found. 

Caves  occur  in  the  Third  Magnesian  Limestone,  Saccharoidal  Sand- 
stone, Trenton,  Lithographic,  Encrinital  and  St.  Louis  Limestones.^ 

That  the  St.  Louis  Limestone  is  cavernous  is  proven  by  the  great 
number  of  sinkholes  whei^e  this  formation  prevails,  as  at  St.  Louis  and 
in  St.  Charles  county.  Small  caves  have  been  entered  in  St.  Louis 
and  found  to  connect  with'sink-holes  ;  both  here  and  near  St.  Charles 
good  springs  often  issue  forth. 

In  Eastern  and  North-east  Missouri  there  have  not  been  found 
many  large  caves  in  the  Encrinital  Limestone,  but  the  lower  beds  of 
this  formation  in  South-west  Missouri  often  enclose  very  extensive 
caverns;;  among  the  latter  may  be  included  the  caves  of  Greene 
€Ounty  with  some  in  Christian  and  McDonald.  Those  in  McDonald  I 
have  not  seen,  but  they  are  reported  to  be  very  extensive  and  prob- 
ably are  situated  in  the  Encrinital  Limestone, 

H FECIAL    DESCRIPTIONS. 

On  Sac  River,  in  the  North  part  of  Greene  county,  we  find  a  cave 
with  two  entrances,  one  at  the  foot  of  a  hill,  opening  toward  Sac  Kiver, 
45  feet  high  and  80  feet  wide.  The  other  entrance  is  from  the  hill  top  150 
feet  back  from  the  face  of  the  bluff.  These  two  passages  unite.  The 
€xact  dimensions  of  the  cave  is  not  known,  but  there  are  several  beau- 
tiful and  large  rooms  lined  with  stalactites  and  stalagmites  which  often 
assume  both  beautiful  and  grotesque  life-like  forms.    The  cave  has 
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been  explored  for  several  hundred  yards,  showing  the  formations  to 
be  thick  silicious  beds  of  the  Lower  Carboniferous  formations. 

Knox  cave,  in  Greene  county,  is  said  to  be  of  large  dimensions. 
I  have  not  seen  it  but  some  of  its  stalactites  are  quite  handsome. 

Wilson's  Greek  sinks  beneath  Limestone  and  appears  again  below. 

There  are  several  caves  near  Ozark,  Christian  county,  which  issue 
from  the  same  formations  as  those  in  Greene  county.  On  a  branch  of 
Einly  Greek  a  stream  disappears  in  a  sink,  appearing  again  three  quar- 
ters of  a  mile  south-east  through  an  opening  60  feet  high  by  98  feet 
wide.  Up  stream  the  cave  continues  this  size  for  a  hundred  yards  and 
then  decreases  in  size,  and  for  the  next  quarter  of  a  mile  further  it  is 
generally  10  by  14  feet  wide.  A  very  clear,  cool  stream  passes  out  in 
which  by  careful  search  crawfish  without  eyes  can  be  found. 

There  is  another  cave  a  few  miles  south  of  Ozark,  and  another 
ten  miles  South-east  occurs  in  the  Magnesian  Limestone. 

Two  miles  below  Hannibal  and  a  half  mile  from  the  Mississippi 
river,  is  McDowell's  cave.  This  occurs  in  Lithographic  Limestone, 
and  is  noted  for  being  the  place  where  Dr.  McDowell  deposited  a  rel- 
ative's corpse  to  see  if  it  would  petrify.  It  faces  the  north,  the  en- 
trance passing  straight  in  is  occasionally  intersected  by  other  narrow 
avenues  crossing  at  right  angles. 

In  Boone  county  there  are  several  caves  in  Encrinital  Limestone. 
Conner's,  the  largest,  is  said  to  have  been  explored  for  a  distance  of 
eight  miles. 

In  Pike  and  Lincoln  there  are  several  small  caves  occurring  in 
the  upper  beds  of  the  Trenton  Limestone,  which  are  often  very  cav- 
ernous. On  Sulphur  Fork  of  Guivre,  there  is  a  cave  and  Natural 
Bridge,  to  which  parties  for  pleasure  often  resort.  The  bridge  is  tubu- 
lar with  20  feet  between  the  walls,,  and  is  100  feet  long. 

At  J.  P.  Fisher's  on  Spencer  Creek,  Kails  county,  there  is  a  cave 
having  an  entrance  of  90  feet  wide  by  20  high.  The  Lower  Trenton 
beds  occupy  the  floor,  with  the  upper  cavernous  beds  above.  On  the 
blufi,  at  a  distance  of  150  yards  back,  there  is  a  sink-hole  which  com- 
municates with  the  cave.  Within  the  cave  is  a  cool,  clear  spring  of 
water,  and  Mr.  F.  said  he  could  keep  meat  fresh  there  for  six  weeks 
during  midsummer. 

In  Pike  county,  near  Matson's  Mills,  there  are  many  sink-holes  in 
these  Trenton  beds.  In  one  of  them  I  collected  some  pretty  speci- 
mens of  Arragonite.    They  often  terminate  in  caverns. 

The  Third  Magnesian  Limestone  which  occupies  such  a  large  por- 
tion of  South-west  Missouri,  often  contain  very  large  caves.  One  of 
them,  known  as  Friedes'  cave,  is  6  or  8  miles  North-west  of  RoUa,  on 
Cave  Spring  Creek.    It  is  said  to  have  been  explored  for  several  miles. 
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but  I  only  passed  in  a  few  hundred  yards.  The  stalactites  here  are 
very  beautiful,  assuming  the  structure  of  satin  spar.  A  very  clear 
stream  of  water  issues  out.  West  of  the  Gasconade,  on  Clifty  Creek, 
is  a  remarkable  Natural  Bridge,  which  I  have  elsewhere  described  in 
Geological  Survey  of  Missouri,  1855-71,  page  16.  • 

Mr.  Meek  and  Dr.  Shumard  speak  of  the  Third  Magnesian  Lime- 
stone as  often  cavernous.  Mr.  Meek  speaks  of  a  large  and  interesting 
cave  on  Tavern  Creek,  in  Miller  county.  Dr.  Shumard  estimates  a 
cave  on  Bryant's  Fork,  in  Ozark  county,  to  be  a  mile  and  a  half  long, 
and  speaks  of  its  containing  many  interesting  stalactites. 

There  are  many  small  caves  in  Third  Magnesian  Limestone  in  Pu- 
laski county,  along  the  Gasconade  River.  Some  of  them  contain 
salpetre. 

SUPPLIES  OF  WATER. 

Springs  are  generally  more  abundant  where  cavernous  rocks  pre- 
vail. Streams  will  flow  to  the  surface  when  underlying  clay-beds  pre- 
vent their  downward  passage.  In  certain  Geological  formations 
springs  are  more  apt  to  abound,  and  in  certain  formations  the  water 
is  better  than  in  others.  The  purest  water  flows  from  Chert  beds,  or 
percolates  through  pure  Sand,  aud  is  called  soft  or  free-stone  water. 
Water  flowing  through  ferruginous  Sands  will  become  Chalybeate; 
that  flowing  through  hale  beds,  containing  iron  pyrites,  has  often  a 
strong  copperas  taste ;  that  through  Limestone,  or  from  Limestone 
caverns,  will  taste  of  Lime,  or  is  called  "  hard-water."  The  water  flow- 
ing through  pyritiferous  Shales  containing  magnesia,  will  issue  in 
what  are  ordinarily  called  Sulphur  Springs ;  that  flowing  through 
shaly  Magnesian  Limestone  sometimes  originates  Epsom  Salt  Springs. 

Where  certain  Geological  formations  prevail,  we  may  expect 
abundant  supplies  of  water,  while  districts  underlaid  by  other  forma- 
tions are  comparatively  arid. 

Wherever  Limestone  No.  78,  of  the  Upper  Coal  Measures  prevail, 
we  may  expect  good  streams  of  water  just  beneath.  Springs  of  any 
kind  are  not  common  in  either  the  Middle  or  Lower  Coal  Measures, 
but  are  more  commonly  found  where  the  Upper  Coal  Measures  pre- 
vail. 

The  Drift  in  its  beds  of  Sand  interstratified  with  Clay,  contains 
good  reservoirs  of  water.  These  Sands  being  sometimes  ferruginous, 
the  water  in  such  instances  is  Chalybeate. 

The  St.  Louis  Limestone  being  cavernous  sometimes  incloses 
large  springs.  The  springs  near  St.  Charles  issue  from  this  Lime- 
stone. 
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The  fine  springs  of  Jasper  and  Newton,  flow  from  the  Lower  bedsr^ 
of  Keokuk  Limestone. 

The  clear,  cool  springs,  often  very  large,  of  Greene,  Christian  and 
Lawrence,  flow  from  the  Lower  beds   of  the  Encrinital  Limestone„. 

The  Chouteau  Group  does  not  contain  many  springs,  but  Sulphur 
Springs  sometimes  flow  from  it. 

At  Louisiana,  a  very  bold  spring  of  good  water  flows  from  the  face 
of  a  bluff  of  Lithographic  Limestone. 

We  know  of  no  springs  of  consequence  flowing  from  Devonian* 
Limestone. 

The  Upper  Silurian  system  is  too  limited  to  generalize. 

The  Cincinnati  Group  affords  the  supply  for  most  of  the  mineral 
springs  of  North-east  Missouri. 

The  Trenton  Limestone  contains  many  sinks  and  caves  in  which 
are  generally  clear,  cool  pools  of  water. 

Weak  springs  often  flow  from  beneath  the  Saccharoidal  Lime- 
stone. 

In  the  Second  Magnesian  Limestone  there  are  not  often  many 
springs. 

The  Third  Magnesian  Limestone  is  often  cavernous,  and  aflbrds 
beautiful,  clear  and  cool  springs  of  water.  Some  of  the  largest  springs 
yet  observed  in  Missouri,  flow  from  these  rocks.  The  largest  known 
are  on  the  Gravois,  in  Morgan  county,  in  Camden,  Dallas,  and  the^ 
spring  at  Meramec  Iron-works,  Phelps  county. 

The  streams  flowing  through  the  Third  Magnesian  Limestones,, 
are  very  clear,  full,  bold  and  rapid,  and  afford  good  water-power 
throughout  the  year. 

Among  them  I  would  name  Castor  River,  St.  Francois,  Blacky 
Current,  White,  Niangua  and  the  Gasconade,  and  their  tributaries. 
They  afford  as  fine  water-power  as  any  streams  in  the  United  States, 

The  streams  flowing  only  through  the  Second  Magnesian  Lime- 
stone beds  often  become  low,  sink  or  dry  up  during  the  Summer  sea- 
son. 

Those  flowing  through  the  Lower  Carboniferous  rocks  of  the 
South-west  are  clear,  full  and  rapid,  and  afford  a  mighty  water-power. 
Among  them  are  Spring  River,  Center  Creek,  Shoal  Creek,  James' 
Fork  of  White  River^  Wilson's  Creek,  Finley  Creek  and  the  head^ 
streams  flowing  into  Sac  River. 

The  Streams  originating  and  flowing  through  the  Coal  Measures 
are  generally  sluggish,  and  the  smaller  streams  do  not  afford  water- 
power  sufficient  for  milling  purposes. 
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The  streams  of  North-west  Missouri  do  not  flow  rapidly,  but  are 
constant  running  streams.  Their  main  water-supply  is  derived  chiefly 
from  reservoirs  in  the  Drift,  but  a  portion  of  their  supply  is  also  de- 
rived from  springs  in  the  Upper  Coal  rocks. 

[For  Mineral  Springs  see  Appendix.] 


CHAPTER    IV. 


SOILS, 


BY   G.   C.   BROADHEAD. 


The  character  and  quality  of  all  soils  is  mainly  dependent  on  the 
underlying  geological  formations.  Where  Sandstones  exclusively 
prevail,  the  soils  will  not  withstand  severe  drouths,  but  with  frequent 
refreshing  rains  are  rendered  productive.  A  soil  composed  in  part 
of  Sand,  but  also  largely  of  Lime  and  humus  or  vegetable  mould,  is 
always  productive.  In  wet  seasons,  the  Sand  affords  proper  digestion 
of  refuse,  decomposing  vegetable  matter,  while  the  other  useful  pro- 
motives of  vegetable  growth  push  forward  the  crops  to  vigor  and  pro- 
ductiveness.   Such  soil  we  find  on  the  Missouri  bottom. 

When  the  underlying  material  is  clayey,  with  some  lime  but  no 
sand  and  but  little  humus,  we  have  a  soil  that  will  retain  too  much 
water  on  the  surface  to  yield  good  crops,  and  in  dry  seasons  the  Clays 
are  too  hard  for  moisture  to  penetrate  and  reach  the  delicate  roots 
and  fibers  of  the  growing  crops.  Such  soil  U  common  on  the  prairies 
of  North-east  Missouri. 

When  the  subsoil  approaches  near  the  surface,  our  soils  are  not 
very  rich  ;  but  when  there  is  no  underlying  rock  in  sight,  or  it  lies  at 
a  great  depth,  and  the  alluvial  soil  is  a  foot  or  more  in  thickness  lying 
on  the  subsoil,  and  although  it  may  not  contain  much  Sand,  we  have 
a  soil  that  will  be  abundantly  productive  in  both  wet  and  dry  seasons. 
Such  soil  we  have  in  North-west  Missouri. 

We  do  not  here  propose  to  go  into  a  detailed  description  of  our 
soils;  such  an  article  would  be  too  elaborate  for  this  volume;  we 
only  propose  to  discuss  the  geological  relations  of  our  soils. 

Where  Limestones  prevail,  our  soils  are  black  and  productive,  and 
give  large  yields  of  corn.  Soils  resulting  from  decomposition  of  Mag- 
nesian  Limestone  are  black,  warm  and  rich,  suitable  for  corn,  wheat, 
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fruit  and  the  vine.  AVhere  the  Limestones  contain  Iron,  the  inter- 
mingling of  the  Iron  with  the  soil  produces  a  rich  red  or  brown  soil, 
yielding  large  crops,  and  capable  of  long  endurance.  Around  mines 
of  Iron,  a  luxuriant  growth  of  vines  and  blackberry  bushes  will  often 
spring  up  from  the  thrown  out  ferruginous  debris. 

At  the  Lead  mines  of  Madison,  the  ground  for  many  years  has 
been  dug  over,  and  we  find  a  luxuriant  growth  thereon. 

Around  Goal  mines,  where  much  Clay  has  been  thrown  out,  the 
vegetation  is  slow  to  grow.  Where  calcareous  Clays  abound,  as  in  the 
Bluff  and  Drift  of  North  Missouri,  we  have  several  times  had  occasion 
to  observe,  along  railroad  lines,  that  these  clays,  when  thrown  out, 
mingle  with  the  soil  and  impart  additional  fertility. 

The  bottom  lands  are  all  rich.  The  soil  of  those  of  South  Missouri 
is  sandy  and  gravelly,  yielding  abundant  crops  every  year,  and  can 
generally  be  plowed  soon  after  rains. 

The  soil  of  Missouri  bottoms  is  composed  of  finely  comminuted 
Sand  and  Clay,  with  some  humus.  In  1844,  these  bottom  lands  were 
covered  with  a  greater  depth  of  water  than  has  been  since  known  or 
had  been  known  for  a  generation  past.  At  the  time  of  this  flood, 
large  deposits  of  Sand  were  formed  in  many  places,  and  for  several 
years  after,  no  crops  could  be  produced — corn  was  planted  but  would 
yield  no  ears.  Since  then  these  sandy  lands  have  gradually  improved, 
until  at  present  heavy  crops  of  corn  are  annually  produced.  This 
illustrates  forcibly  the  imperishable  nature  of  these  alluvial  soils. 
They  have  been  subject  to  no  overflows  since  1844,  and  the  only  source 
of  fertility  has  been  from  falling  leaves,  weeds  and  m-oisture. 

Other  bottom  lands  in  North  and  West  Missouri  are,  for  the  most 
part,  based  on  the  deep,  black  Clays  of  the  age  of  the  bottom  prairie, 
and  are  always  ijroductive  when  properly  ditched  and  drained;  other- 
wise the}''  often  hold  water  too  late  in  the  season,  and  crops  are  some- 
times drowned  out. 

Other  extensive  tracts,  similar  in  quality  and  richness  to  those 
just  named,  may  include  the  swamp  regions  of  South-east  Missouri, 
embracing  the  counties  of  Pemiscot,  Dunklin,  New  Madrid,  Mississippi, 
Scott,  Stoddard,  and  parts  of  Butler  and  Cape  Girardeau.  These  lands 
are  surpassingly  rich,  and  large  areas  are  still  covered  with  swamps, 
but  the  time  may  be  when  many  of  them  will  be  drained,  and  these 
reclaimed  lands  will  then  compete  in  productiveness  with  the  richest 
lands  in  the  world.  Fine  crops  of  cotton  are  annually  raised  in  this 
part  of  Missouri,  and  these  lands  will  yield  from  75  to  90  bushels  of 
corn  per  acre. 

Exclusive  of  the  swamp  counties,  the  area  of  the  State  of  Mis- 
souri may  be  divided  into  about  four  parts  or  districts. 
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FIRST    CLASS. 

The  richest,  including  North-west  Missouri,  consists  mostly  of  prai- 
rie, and  is  underlaid  by  the  Upper  Coal  Measures,  with  the  Middle 
Measures  beneath  and  appearing  along  its  south-east  and  eastern  mar- 
gin. A  line  enterin.fi:  the  State  in  the  north-west  part  of  Vernon,  pass- 
ing north  and  east  through  the  western  part  of  Bates,  thence  east- 
wardly  through  the  southern  part  of  Cass,  thence  north-eastwardly  to 
central  part  of  Johnson  county,  on  the  line  of  Lafayette,  thence  east- 
wardly  through  southern  portions  of  Lafayette  and  Saline,  thenc^ 
northwardly  to  Chariton  in  the  direction  of  Salisbury,  thence  a 
little  west  of  north  to  the  northern  boundary  of  the  State  in  Mercer 
county,  will  include,  on  the  west,  the  richest  farming  land  in  Missouri.. 

There  are,  of  course,  occasional  tracts  of  inferior  land  included 
within  these  limits,  but  the  soil  is  generally  of  uncommon  fertility. 
This  soil  is  generally  based  on  a  deep  bluff  deposit  or  on  Limestone^, 
and  is  for  the  most  part  calcareous.  It  is  generally  at  least  a  foot 
thick  and  quite  black,  yielding  good  crops  of  corn,  grass,  pumpkins,, 
squashes,  potatoes,  turnips,  etc.  The  yield  of  corn  will  average  fifty 
to  seventy-five  bushels  per  acre  with  ordinary  cultivation,  and  lands 
that  have  been  in  cultivation  thirty  years  yield  as  abundantly  as  when 
first  cultivated.  Blue  grass  grows  well  when  the  prairies  have  been 
grazed  down.  This  is  probably  no  better  for  wheat  than  the  lands  in 
Eastern  Missouri;  in  fact,  during  similar  seasons,  the  yield  is  not 
always  as  large  per  acre,  but  fine  crops  of  wheat  are  often  raised— 
frequently  twenty-five  bushels  per  acre—the  general  yield  being 
from  fifteen  to  twenty-five.  Apples,  and  some  small  fruits,  succeed 
very  well,  and  occasionally  there  is  a  good  crop  of  peaches.  There 
seems  to  be  no  better  soil  for  the  gooseberry,  and  the  cultivated  grape 
grows  to  a  large  size,  but  the  vines  grow  too  luxuriantly. 

As  an  evidence  of  the  desirableness  of  this  part  of  the  State  for 
farming  purposes,  although  it  is  the  most  recently  settled  part  of  Mis- 
souri, it  is  now  the  most  populous.  The  counties  south  of  the  Missouri 
Kiver  had  become  almost  entirely  depopulated  at  the  close  of  the  war 
in  1865,  but  now  are  as  thickly  settled  as  any  counties  in  the  State. 

SECOND    CLASS. 

This  lies  just  east  and  south  of  the  first  named.  Its  southern  and 
eastern  boundary  passes  through  Barton  into  the  western  part  of  Ce- 
dar;  thence  through  St.  Clair,  Benton,  north-west  part  of  Morgan, 
through  Cooper,  the  southern  part  of  Boone  and  Callaway,  and  east- 
wardly  parallel  to  and  within  ten  miles  of  the  Missouri  Kiver  to  a 
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point  opposite  the  central  part  of  St.  Louis  county.  This  district  may 
also  include  extensive  areas  of  the  other  counties  lying  southward 
along  the  Mississippi  River,  but  not  being  familiar  with  them  I  am  at 
present  unable  to  classify  their  soils. 

There  are  several  well  marked  varieties  among  the  soils  of  this 
district.  That  in  the  west  and  northern  portion  consists  chiefly  of 
prairie,  often  spreading  out,  in  North  Missouri,  into  flat  prairies.  That 
in  the  south-west  is  rolling  country,  with  generally  a  sandy  soil.  The 
yield  is  generally  from  thirty  to  fifty  btishels  of  corn  per  acre.  The 
timbered  lands  in  Eastern  Missouri  and  in  the  counties  along  theMis> 
souri  River  produce  very  fine  crops  of  wheat,  sometimes  even  yielding 
over  twenty-five  bushels  per  acre.  A  fine  variety  of  tobacco  is  alsa 
produced  on  the  thinner  timbered  lands.  The  hills  near  the  Missouri 
River  yield  good  crops  of  fruit  nearly  every  year — the  peach  rarely 
failing,  the  grape  always  fine. 

This  division  of  the  State  we  mark  as  Second  Class,  although  it 
really  does  include  some  extensive  tracts  of  first  class  land.  Such 
may  be  found  in  Howard,  Boone,  Callaway,  Marion,  Ralls,  Pike^  Lin- 
coln, St.  Charles  and  St.  Louis. 

We  have  reports  of  as  much  as  forty  bushels  of  wheat  per  acre 
from  Ralls,  St.  Charles,  St.  Louis  and  Perry. 

In  the  counties  of  North  Missouri  and  St.  Louis  county  blue  grass 
grows  as  fine  as  in  the  famous  Kentucky  blue  grass  region. 

The  underlying  geological  formations  of  this  district  are  chiefly 
Lower  Coal  Measures  and  Lower  Carboniferous  Limestone.  The  richer 
lands  are  based  on  either  Lower  Carboniferous  or  Lower  Silurian  with 
rarely  Devonian. 

Near  the  Missouri  and  Mississippi  rivers  the  soil  is  based  on  loose 
beds  of  Blufl"  formation,  originating  a  rich  mellow  soil.  In  the  interior 
of  North  Missouri  it  is  mostly  on  stifFer  Clays  of  Drift  or  Bluff  and  the 
soil  is  not  so  rich. 

THIRD     CLASS. 

This  occurs  chiefly  in  South-west  Missouri,  becoming  a  narrow 
belt  to  the  North-east,  barely  dividing  the  second  from  the  fourth.  It 
may  include  part  of  McDonald,  Barry,  Lawrence,  Christian,  Greene^ 
Polk,  Dade,  Jasper,  Barton,  Cedar,  Hickory,  St.  Clair,  Benton,  Morgan, 
Cole,  Moniteau,  Osage,  Gasconade,  Franklin,  St.  Louis  and  Jefferson, 
and  a  band  passing  southwardly.  Some  of  the  lands  in  Jasper,  Law- 
rence and  Greene  are  as  good  as  those  of  the  Second  Class.  The  soil 
is  generally  somewhat  gravelly  and  often  mingled  with  red  Clay. 
Good  crops  of  wheat  and  corn  and  fine  crops  of  fruit  are  produced^ 
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especially  in  those  counties  along  the  Missouri  Eiver,  whose  hills 
yield  fine  peach  and  grape  crops  every  year. 

In  the  South-west  the  soil  is  based  on  Lower  Carboniferous  and 
Lower  Coal  measures  ;  in  counties  along  the  Missouri  Kiver  on  Lower 
Silurian,  spread  over  with  a  pretty  good  deposit  of  Bluff  Clays. 

FOURTH    CLASS. 

This  includes  the  main  body  of  Southern  Missouri,  excepting  the 
swamp  counties  of  the  South-east  and  the  other  counties  above 
named.  It  constitutes  an  extensive  tract,  elevated  higher  than  other 
parts  of  the  State,  it  being  from  1,200  to  1,500  feet  above  the  sea.  It 
is  underlaid  by  the  primordial  Sandstones  and  Magnesian  Limestones, 
with  an  occasional  elevation  or  peak  of  Porphyry  or  Granite  in  the 
Eastern  part.  The  country  is  broken  by  stream  channels,  cutting 
down  two  hundred  to  three  hundred  feet  below  the  tops  of  the  bluffs, 
with  valleys  often  as  much  as  four  hundred  feet  below  the  main  dis- 
tant ridges. 

Near  the  streams  it  is  generally  very  rugged,  with  either  abrupt 
or  long,  steep  ascent  to  the  hills.  When  the  main  streams  are  wide 
apart  the  country  spreads  back  into  a  flat  land  with  light  colored  soil, 
supporting  chiefly  a  growth  of  Post  Oak;  when  a  little  more  hilly 
Black  Oak  and  Black  Hickory  are  common.  With  more  soil  there  is 
often  a  fine  growth  of  White  Oak,  mingled  with  Sassafras,  Dogwood, 
etc.  South  of  the  main  Ozark  ridge,  where  the  hills  are  either  cov- 
ered with  Sandstones  or  Chert  fragments,  we  find  but  little  soil  and 
often  a  heavy  growth  of  Pine.  On  the  slopes  from  the  Magnesian 
Limestones  are  often  seen  fine  Cedar  groves. 

There  are  extensive  tracts  within  this  District  where  the  soil  is 
either  too  thin  or  too  rocky  to  admit  of  present  cultivation.  But  all 
these  lands  will  grow  the  Grape. 

When  those  parts  of  Missouri  that  contain  richer  soil  are  entirely 
settled  up  and  the  land  costs  too  much  for  men  of  moderate  means  to 
purchase,  their  attention  will  then  be  turned  to  this  extensive  Dis- 
trict, where,  by  proper  econom}^  and  thrift,  good  crops  can  be  pro- 
duced. At  present  twenty  to  thirty-five  bushels  of  corn  can  be  pro- 
duced, or  fifteen  to  twenty  of  wheat. 

Of  course,  we  occasionally  also  find  very  rich  valleys,  which 
yield  equal  to  any  of  the  richer  lands  of  the  State.  The  valleys  along 
the  streams  near  the  South  line  produce  fine  crops  of  corn  and  cotton. 

Other  particulars  regarding  the  soils  and  pioducts  will  be  found 
in  the  various  county  reports. 
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T  I  M  B  E  E  . 

Most  of  Northern  Missouri  and  the  Western  counties  consists  of 
prairie.  The  prairies,  during  the  spring  and  summer  seasons,  are  cov- 
ered with  a  natural  growth  of  many  different  species  of  plants,  many 
of  them  having  beautiful  flowers. 

These  counties  have  generally  belts  of  timber  extending  along 
the  streams,  affording  a  sufficient  supply  for  fuel  and  other  neighbor- 
hood uses. 

The  Missouri  bottoms  are  generally  heavy  timbered  with  Cotton- 
wood, Hickory,  Walnut,  Hackberry,  Burr  and  Red  Oak. 

The  counties  along  the  Missouri  Eiver,  from  Platte  eastward, 
often  have  heavy  bodies  of  fine  timber,  but,  until  they  reach  Howard,, 
are  interspersed  with  occasional  extensive  prairies.  Howard  and 
those  counties  east  have  belts  of  ten  to  twenty  miles  wide,  extending 
parallel  to  the  Missouri  River,  and  including  the  finest  varieties  of 
hard  wood  timber,  such  as  Ash,  Oak,  Walnut,  Sugar-tree,  Hackberry, 
Hickory,  Elm,  etc. 

A  similar  belt  from  fifteen  to  twenty  miles  wide,  lies  parallel  to 
the  Mississippi. 

Along  the  Osage  are  heavy  bodies  of  excellent  timber.  All  the 
counties  to  the  South  contain  heavy  tracts  of  good  timber,  chiefly 
Oak.  In  South  Missouri  there  yet  remain  large  tracts  of  ^ne  Pine 
lands  not  yet  culled  out,  and  that  can  be  bought  cheaply. 

Yellow  Poplar  and  Sweet  Gum  are  common  in  the  South-east 
counties  south  of  Madison.  The  swamps  abound  in  Cypress,  Oak,, 
Catalpa,  Tupelo,  Gum  and  Walnut. 

In  Southern  Missouri  open  prairies  are  rare,  but  in  their  stead 
are  occasional  large  tracts  of  barrens,  or  hilly  districts  covered  with 
tall  grass,  on  which  are  scattering,  stunted  Oaks,  including  Black 
Jack,  Post  Oak  and  Black  Hickory.  With  this  exception,  the  whole 
of  South-east  Missouri  is  one  heavily  timbered  district,  containing 
vast  quantities  of  the  finest  kinds  of  timber  suitable  for  making  furni- 
ture and  agricultural  implements. 

At  present  an  immense  number  of  these  articles  are  imported  into 
our  State,  thus  taking  the  money  out,  when  we  ought  to  be  more  self- 
sustaining  and  manufacture  our  own  farming  implements  and  have  a 
surplus  to  export.  When  our  citizens  devote  more  attention  to  man- 
ufacturing they  will  assuredly  find  prosperity  attend  them. 
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MINERALS. 

BY   G.   C.   BROADHEAD. 


lEON. 


This,  the  most  generally  diffused  of  all  our  minerals,  in  some  form 
-or  other,  may  be  found  in  every  county. 

Bog  Ore. 

This  is  said  to  be  found  in  the  swamps  of  South-east  Missouri. 
The  surface  deposits  in  other  parts  of  the  State  often  contain  concre- 
tionary and  amorphous  forms  of  black,  sandy  material,  containing  as 
much  as  14  per  cent,  of  Oxide  of  Manganese,  with  about  18  to  20  per 
cent,  of  Oxide  of  Iron,  Similar  small  concretions  occur  in  the  prairie 
Clays. 

LiMONITE, 

Or  brown  Hematite^  is  a  very  common  ore,  occurring  in  most  of  the 
counties  of  South  Missouri.  Drusy  cavities  in  the  Second  Blagnesian 
Limestone  often  contain  pretty  crystaline  forms.  In  the  same  forma- 
tion it  is  also  found  in  a  Stalactitic  form. 

GOETHITE, 

A  variety  of  brown  Hematite,  occurs  in  beautiful  acicular  crystals 
in  Septaria  of  the  Goal  Measures  of  Adair  county. 

Red  Hematite 

Occurs  in  the  Coal  Measures  of  Linn,  Adair,  Sullivan,  Henry,  Ver- 
non and  Barton,  and  in  other  Carboniferous  rocks  of  Callaway,  Boone, 
Montgomery  and  St.  Charles. 
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Beds  of  both  Red  and  Yellow  Ochre  occur  in  many  counties  of 
Missouri,  and  afford  an  inexhaustible  supply  of  good  material  for  mak- 
ing paint  stuffs. 

Carbonates. 

The  Spathic  ores  are  chiefly  found  in  the  Coal  Measures.  The 
best  and  thickest  layers  are  in  Carroll,  Johnson,  Henry,  Vernon,  Bar- 
ton and  Cedar. 

Ankerite, 

{A  Spathic  ore,)  has  been  found  in  ores  of  Phelps  county.  Mr.  E. 
Chauvenet's  Analysis  of  it,  gives  Lime,  52.75 ;  Magnesia,  20.45  ;  Prot. 
Iron,  26.90. 

Specular 

Oxide  is  found  in  larger  masses  than  the  other  Iron  ores;  of  such  is 
the  Iron  Mountain  in  St.  Francois  county,  Shephard  Mountain  and 
Pilot  Knob  in  Iron  county,  Simmon  Mountain  in  Dent  county,  Mera- 
mec  mines  in  Phelps  and  numerous  other  deposits  in  Madison,  SL 
f  rancois,  Iron,  Reynolds,  Dent,  Phelps,  Crawford,  Maries  and  Osage. 

^SULPHURETS. 

Iron  Pyrites  is  generally  diffused,  occurring  in  most  of  the  Coal, 
and  in  the  Shales  and  Slates,  and  scarcely  any  Limestone  is  free  from 
it.    The  ash-blue  Limestones,  of  the  Coal  Measures,  contain  it. 

Copperas. 

Sulphate  of  Iron  is  often  abundant  in  the  Coal  Measures.  In 
abandoned  passages,  at  Coal  Mines,  it  often  occurs  in  long-wooly, 
threadlike  crystals. 

a  O  L  D 

Has  been  found  in  small  quantities  in  the  ''  Drift"  Sands  of  North 
Missouri. 

8  I  L  y  E  K 
Only  has  been  found  in  small  per  cent,  associated  with  Lead. 

ZINC. 

Zinc  blende  abounds  at  Granby  and  Joplin,  and  is  found  at  many 
other  Mines  of  the  South-west.    It  is  also  found  at  the  Lead  Mines  of 
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Franklin  and  Washington,  and  some  other  points  in  South-east  Mis- 
souri. 

The  "pockets''  of  Coal,  in  Central  Missouri,  nearly  all  contain 
Zinc  blende.  The  Lead  Mines  of  Central  Missouri  also  somtimes 
carry  it. 

It  is,  next  to  Iron,  the  most  generally  diffused  metallic  ore,  al- 
though often  found  in  only  small  quantities.  It  is  found  in  nearly  all 
the  Geological  formations.  The  St.  Louis  Limestone  contains  it  in 
many  places,  although  in  very  small  quantities.  It  is  occasionally 
found  in  small  quantities  in  Coal  Measure  Limestone  ;  Ironstone  con- 
cretions often  inclose  a  nucleus  of  Zinc  blende.  Fragments  of  plant  re- 
main, often  have  minute  cracks  filled  with  Zinc  blende,  and  it  occurs 
in  the  interior  of  fossil  shells. 

Silicate  op  Ziisc 

Abounds  at  Granby  and  Joplin,  and  is  found  at  most  of  the  Lead 
Mines  of  the  South-west,  it  is  also  occasionally  found  in  Central  Mis- 
souri and  South-east  Missouri. 

Carbonate  of  Zinc 
Occurs  at  Granby,  Joplin,  Minersville  and  Valie's  Mines. 

Zinc  Bloom 
Is  rarely  found  in  Central  and  South-west  Missouri. 

GREENOCKITE, 

(Cadmium  Sulphide,)  is  found  associated  with  Zinc  blende  in  South- 
west Missouri. 

COPPEK. 

No  exclusive  mining  for  Copper  is  now  being  done  in  Missouri. 
Mining  has  formerly  been  done  in  Shannon,  Crawford,  Jefferson, 
Franklin  and  Madison.  Besides  these  counties.  Copper  is  also  found 
in  small  quantities  in  Miller,  Cole,  Cooper,  Dade,  Greene,  Ozarkg 
Wright,  Phelps;  Ste.  Genevieve,  Christian,  Warren  and  Washington. 

The  ores  of  Copper  are  the  blue  and  green  Carbonates  (Green 
Malactite,)  and  Sulphuret. 

In  Madison,  it  is  intimately  associated  with  Lead,  Cobalt  and 
Nickel, 

NICKEL    AND    COBALT. 

These  ores  abound  at  Mine  LaMotte,  and  old  Copper  Mines  in 
Madison  county,  and  are  also  found  at  the  St.  Joseph  Mines. 
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MiLLERITE, 

(Sulphuret  of  Nickel,)  beautiful,  hair-like  crystals,  are  found  in  the  St. 
Louis  Limestone,  St.  Louis,  occupying  Drusy  cavities  resting  on  Oal- 
cite  or  Fluor  Spar. 

LEAD. 

It  is  impossible  to  do  anything  like  justice  to  this  mineral  in  such 
a  notice  as  this.  Fuller  information  can  be  obtained  from  the  county 
and  special  reports. 

In  South-east  Missouri  Lead  is  found  both  in  Porphyry  and  in 
Magnesian  Limestone.  In  Madison  it  occurs  in  small  veins  in  Por- 
phyry. It  is  found  in  paying  quantities  in  the  Lower  Magnesian  Lime- 
stones of  Perry,  Ste.  Genevieve,  Jefferson,  Washington,  Franklin,  Gas- 
conade, Osage,  Maries,  Crawford,  Phelps,  Pulaski,  Morgan,  Miller, 
Moniteau,  Cooper,  Cole  and  Camden.  In  South-west  Missouri  in  the 
Lower  Carboniferous  rocks  of  Jasper  and  Newton,  and  in  the  Mag- 
nesian Limestones  of  Webster,  Taney,  Christian  and  Barry.  It  is  also 
found  in  lesser  quantities  in  many  other  counties. 

Galena  or  Sulphuret  of  Lead  is  the  chief  ore  obtained.  Carbon- 
ate of  Lead  (cerussite)  is  also  often  met  with.  Phosphate  of  Lead 
{Pyromorphite)  is  sometimes,  though  rarely,  found. 

WOLFRAM. 
This  ore  has  been  found  in  Madison  county. 

MANGANESE. 

Manganese  and  Manganiferous  Iron  occurs  in  Iron  county.  Man- 
ganese occurs  in  other  counties. 

OTHER  MINEEALS,  NOT  ORES. 

Carbonate  oi  Lime  (Calcite)  seems  generally  diffused.  It  enters 
into  the  chief  composition  of  all  Limestones,  and  in  many  it  occurs  in 
natural  crystals.  The  clear  or  transparent  variety  is  common.  At 
the  Lead  mines  it  is  more  often  of  a  brownish  tinge  and  generally 
modified  in  form,  the  more  common  of  which  is  the  Dogtooth  Spar. 
Very  handsome  crystals  can  be  obtained  at  the  Lead  mines  of  Cole 
county,  and  also  at  Joplin,  Minersville,  near  Sarcoxie,  and  also  in 
Christian  county. 

Arragonite  is  found  in  Mine  LaMotte^  and  also  in  Jasper,  Jack« 
son  and  Lafayette  counties.    Pearl  Spar  is  found  in  Second  Magne- 

a.s— -4. 
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siaii  Limestone  at  Hermann.    Violet  colored  Calcite  is  found  on 
Spring  River,  Jasper  county. 

Filiate  of  Li7ne  {Fhwr  Spar).    I  only  know  of  its  being  found 

at  St.  Louis. 

QUARTZ. 

This,  next  to  Calcite,  is  the  most  generally  diffused  mineral.  Most 
rocks  contain  it.  Sandstone  is  nearly  pure  Silicia.  The  "mineral 
blossom  "  of  the  Washington  county  mines  is  Quartz.  It  here  occurs 
in  drusy  cavities  and  in  mammiliary  and  botryoidal  forms.  When 
viewed  with  a  magnifier  distinct  crystals  of  Quartz  appear,  well  de- 
fined. Lead  is  often  associated  with  it.  This  form  occurs  in  Wash- 
ington, Jefferson,  Madison  and  other  counties.  Large  quantities  are 
brought  to  St.  Louis  and  used  for  adorning  parks  and  lawns.  Veins  of 
Quartz,  containing  well  defined,  transparent  and  rose-colored  crystals 
occur,  traversing  the  Granite  of  Madison  county. 

HEAVY  SPAll  —  SULPIlATE    OF   BAEl'^TA. 

The  ^'Tiff"  of  the  miners  abounds  at  the  Lead  mines  of  Morgan, 
Miller,  Cole,  Franklin  and  Washington.  The  finest  crystals  are  found 
in  Cole,  Miller  and  Morgan.  They  occur  of  both  a  clear  and  azure 
blue,  and  amber  color.  The  compact  is  generally  white,  but  is  some- 
times tinged  with  Iron. 

Large  quantities  of  this  is  annually  ground  and  mixed  with  the 
commercial  White  Lead. 

GYPSUM—SXJLFHATE    OF    LIME. 

This  mineral  I  have  only  found  in  the  Coal  Measures.  It  is  some- 
times found  in  joints  of  coal,  but  more  commonly  in  the  beds  of  Shale 
or  fire  Clay.  In  all  the  counties  where  the  Lower  Coal  Measures  are, 
we  find  Gypsum.  It  occurs  crystallized,  in  the  form  of  clear,  trans- 
parent crystals,  known  as  selenite.  These  crystals  are  often  thickly 
diffused  through  the  beds  of  fire  Clay.  It  abounds  near  Salisbury, 
Chariton  county,  Knob  Noster,  Johnson  county,  and  six  miles  north. 

PICKERING-ITE-HYDEOUS    SULPHATE    OF    ALUMINA 

AND    MAGNESIA. 

This  was  only  obtained  in  Barton  county,  occuring  as  an  efflores- 
cence on  Sandstone. 

FELDSPAK. 
Is  only  found  in  the  Granites  and  Porphyries  of  Missouri. 
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MICA. 

This  mineral  occurs  abundantly  in  minute  scales  in  nearly  all  the 
Coal  Measure  Sandstones— is  sometimes  also  diffused  through  the  Clay 
beds.  It  is  one  of  the  constituents  of  Granite,  bub  in  the  Missouri 
<jrranites  it  is  sometimes  almost  or  entirely  wanting. 

H  O  E  N  B  L  E  N  D  E  . 
This  occurs  in  the  Greenstones  of  Iron  and  Madison  counties. 

ASBESTOS. 

This  has  only  been  found,  associated  with  Greenstone,  in  Madison, 
county, 

BITUMEN. 

Mineral  Tar  or  Bitumen  is  found  in  many  of  the  western  counties, 
including'  Ray,  Lafayette,  Jackson,  Johnson,  Cass,  Bates,  Vernon^ 
Barton  and  Jasper,  and  also  westwardly  in  adjoining  counties  of  Kan- 
sas. The  particular  localities,  where  found,  and  a  description  there- 
of, will  be  found  in  the  several  county  reports.  It  seems  to  increase 
in  quantity  in  the  southern  counties  which  contain  it. 

North  of  the  Missouri  River  it  occurs  in  the  western  and  central 
parts  of  Ray  county.  Crossing  the  river  it  is  said  to  be  found  near 
Blue  Mills,  in  Jackson  county,  and  detected  in  the  boring  of  wells  at 
Kansas  City.  Twelve  miles  south-east  of  Lexington,  on  the  McCaus- 
iand  farm,  it  is  found  at  many  places  oozing  from  between  the  Lower 
Sandstones  of  the  Coal  Measures.  In  the  southern  part  of  Cass  are 
several  Tar  springs  issuing  from  Sandstones  of  the  Middle  Coal  Meas- 
ures. Other  localities  further  south  are  described  in  the  several 
County  Reports. 

It  has  a  vertical  range  through  the  various  geological  strata  of 
over  000  feet.  Its  northward  occurrence  in  Jackson  and  Ray,  is  in  the 
upper  part  of  the  Upper  Sandstones  of  the  Middle  Coal  Measures;  in 
Lafayette  and  Johnson,  in  Sandstone  of  the  Lower  Coal  Measures;  in 
Cass,  in  Sandstone  of  Middle  Measures  ;  at  Parkersville,  Bates  county, 
in  Sandstone  of  the  Middle  Measures,  similar  to  that  of  Raj^  county; 
further  south  in  Bates,  in  Limestones  of  the  Middle  Measures  and  in 
Lower  Coal  Measure  Sandstones  ;  in  Vernon  and  Barton,  in  both  Sand- 
stone and  Limestones  of  the  Lower  Coal  Measures,  and  in  the  southern 
part  of  Vernon  and  in  Barton  counties  most  of  the  Sandstones  are 
thoroughly  saturated  with  it.  In  Barton  and  Jasper,  we  find  it  dif- 
fused through  Lower  Carboniferous  Limestones,  and  is  also  generally 
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dispersed  in  drops  and  massive  forms  in  close  juxtaposition  with  the 
Lead  and  Zinc  of  the  mines,  and  sometimes  coating  nice  calcite 
crystals. 

Many  of  the  rocks  of  South-west  Missouri,  especially  the  darker 
colored,  when  freshly  broken,  yield  a  strong  bituminous  odor,  and  the 
Sandstones  are  sometimes  so  highly  bituminous  as  to  be  rendered 
quite  black.  Sometimes  the  rocks  do  not  seem  apparently  to  be  bit- 
uminous, but  upon  striking  them  with  a  hammer  the  odor  is  readily 
distinguishable.  When  the  tar  is  thrown  in  water  and  stirred,  a  beau- 
tiful display  of  irridescent  colors  appears  on  the  surface. 

I  drank  of  the  water  of  a  spring  on  Shiloh  Creek,  in  Vernon 
county,  which  did  not  apparently  seem  to  be  bituminous^  but  the 
taste  of  bitumen  was  very  marked. 

The  so  called  Fort  Scott  Marble,  common  in  the  western  part  of 
Vernon,  is  a  bituminous  Limestone. 

Most  of  the  coals  of  South-west  Missouri  are  very  bituminous,, 
which  can  often  be  detected  by  their  smell.  Black  concretions  in 
Clay  Shale,  in  the  western  part  of  Vernon,  often  contain  a  good  deal 
of  free  Bitumen.  Its  presence  seems  to  have  the  effect  of  indurating 
the  rocks — for  the  bituminous  Limestone  seems  generally  to  be  very 
hard.  The  Sandstones  sometimes  contain  it  in  the  form  of  small 
pockets  of  Asphaltum,  but  generally  as  a  black,  viscid  tar. 

The  occurrence  of  Bitumen  at  so  many  places  has  given^rise  to 
much  expenditure  in  search  of  oil,  but  all  attempts  have  failed  to 
reach  any  more  abundant  supply.  From  the  evidences;  I  think  it  ex- 
tremely doubtful  whether  there  is  sufficient  quantity  at  any  one  place 
in  Missouri  to  pay  to  work  it.  It  seems  too  generally  diffused,  and 
does  not  appear  to  flow  from  any  great  reservoir.  Probably  the  chief 
source  of  these  bituminous  deposits  is  in  the  Coal  Measure  Sand- 
stones, from  whence  it  has  flowed  out  and  entered  other  rocks. 

An  analysis  of  free  Bitumen^  from  Minersville,  Jasper  county,  by 
Mr.  K  Chauvenet,  gives  : 

Bitumen 95,75  per  cent. 

Ash  (pale  yellow) 4.25  per  cent. 

Bitumen  mixed  with  sand,  from  West  Dry  wood,  Barton  county ,. 
gave: 

Bitumen 44.74  per  cent 

Ash 55.26  per  cent. 
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CLAYS. 

Fire  Clays,  possessing  refractory  qualities  suitable  for  making 
fire  brick,  occur  beneath  most  of  the  thicker  Coal  seams. 

Good  Potters'  Clay  may  also  be  obtained,  especially  among  the 
Coal  Measure  Clays.  It  is  also  sometimes  found  associated  with 
Lower  Carboniferous  Rocks. 

Kaolin  is  only  found  in  South-east  Missouri,  where  Porphyries  or 
Granites  prevail. 

SANDFOE    GLASS. 

The  Saccharoidal  Sandstone,  being  clean  and  free  from  impurities, 
forms  a  very  superior  article  for  glass-making.  It  is  generally  very 
soft,  making  it  easy  to  quarry.  Its  great  thickness  in  this  State  also 
enhances  its  importance,  and  certainly  no  other  portion  of  the  Union 
is  better  supplied  with  pure  Sand  than  Missouri. 

It  is  100  feet  thick  in  Cape  Girardeau,  80  in  Perry,  Ste.  Genevieve 
and  Jefferson  and  the  western  part  of  St.  Louis  county  ;  over  100  feet 
in  Franklin,  quite  thick  in  Gasconade,  133  feet  in  St.  Charles  and  War- 
ren, becoming  thinner  in  Callaway  and  Lincoln.  With  such  thickness 
over  such  an  area,  there  is  room  for  many  glass  works. 

LIME. 

Most  of  the  Limestone  will  burn  into  Lime,  but  the  Lime  is  not  all 
alike.  The  Limestones  of  the  Coal  Measures  will  burn  into  a  good, 
strong  Lime,  but  not  a  white  Lime.  The  Lower  Carboniferous  Lime- 
stones generally  will  burn  into  a  white  Lime.  Among  the  best  we  may 
include  those  of  St.  Louis,  St  Charles,  Boone,  Louisiana,  Hannibal, 
etc. 

The  Limestones  of  the  Magnesian  Series  will  not  all  readily  burn 
into  Lime,  but  such  as  do,  afford  a  very  strong  Lime.  Some  of  them 
would  doubtless  make  a  good  Hydraulic  Lime. 

HYDRAULIC    CEMENT. 

The  Limestones  of  the  Coal  Measures  often  aflFord  a  good  Cement 
Stone.  The  Limestones  near  the  hill  top  at  Amazonia,  Andrew 
county,  have  been  proven  to  possess  good  Hydraulic  properties.  The 
Hydraulic  Limestones  have  an  uneven  fracture,  and  generally  a  dull 
ashy  appearance. 
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Some  of  the  St.  Louis  Limestones  also  seem  to  be  suitable  for 
hydraulic  purposes. 

The  Devonian  Limestone  of  Callaway  is  said  to  resemble  the 
Louisville  Cement  Stone,  but  no  tests  of  its  hydraulic  properties  have 
been  made. 

We  feel  confident  in  stating  that  we  have  abundance  of  good 
Hydraulic  Limestone  in  our  State,  and  that  it  abounds  in  many 
counties. 

POLISHING    STONE. 

In  Newton  county,  near  Seneca,  are  extensive  quarries  of  a  por- 
ous rock,  the  composition  of  which  is  nearly  pure  Silica.  This  affords 
a  very  good  Polishing  Stone.  Bricks  of  it  are  cut  out,  and  the  frag- 
ments ground  up  and  made  into  blocks,  and  sold  throughout  the 
country  as  "  Bath  Brick."  This  rock  may  also  be  found  in  Jasper  and 
McDonald  counties. 

NITRE— SALT FETE E. 

Dr.  Shumard  mentions  the  occurrence  of  this  useful  earth  as  efflo- 
rescence on  Sandstone  in  Ozark,  and  disseminated  through  Clays  in 
caves  of  Pulaski  county.  I  have  also  found  it  in  caves  of  Marie& 
county,  and  Saltpetre  was  formerly  made  in  a  cave  at  Portland,  Calla- 
way county.  Its  geological  occurrence  is  in  Second  and  Third  Magne- 
sian  Limestones. 

BUILDING    STONE, 

Our  State  is  well  supplied  with  the  various  kinds  of  stone  needed 
in  building.  The  extensive  Gray  Granite  quarries  near  Knob  Lick^ 
St.  Francois  county,  and  Brown's  quarry  of  Red  Granite,  in  Iron 
county,  near  Iron  Mountain,  are  beginning  to  supply  St.  Louis  with  a 
beautiful  and  durable  stone.  Similar  quarries  can  be  opened  at  other 
places  in  the  same  county  ;  also  in  Madison  and  Ste.  Genevieve.  The 
Porphyries  of  these  counties  would  be  useful  if  they  could  be  econo- 
mically quarried.  They  all  afford  a  valuable  material  for  street  pav- 
ing. 

The  Third  Magnesian  Limestone,  occurring  in  most  of  the  counties 
of  Southern  Missouri,  generally  occurs  in  thick,  strong  and  durable 
beds,  but  it  being  more  difficult  to  open  good  quarries  of  it,  it  will  re- 
main unused  for  some  time. 

The  Second  Sandstone,  when  found,  is  generally  in  good,  firm 
layers  for  building  purposes. 
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The  First  Magaesian  Limestone  generally  occurs  in  thick  beds, 
is  easily  quarried  and  worked,  and  would  afford  a  handsome  and  dur- 
able building  stone.  Such  quarries  might  be  opened  in  St.  Louis,  St. 
Charles  and  Warren  counties. 

The  Niagara  Limestone  of  Sugar  Creek  and  Paynesville,  Pike 
county,  closely  resembles  its  correlative  beds  in  Grafton,  Illinois^  and 
will  afford  just  as  useful  and  handsome  a  building  stone. 

The  Lower  Carboniferous  Limestones  are  generally  durable,  and, 
when  used,  afford  a  strong  building  stone. 

Among  the  Lower  Carboniferous  Limestones  the  Burlington  beds 
(Encrinital)  will  afford  very  thick  and  strong  layers.  The  columns  of 
the  court-house  and  University  at  Columbia  are  constructed  of  it,  and 
over  twenty-flve  years'  use  have  not  impaired  their  beauty  and  dura- 
bility. 

The  St.  Louis  Limestones  have  also  proven  to  be  durable,  and  are 
everywhere  used  in  St.  Louis. 

The  Sandstones  of  the  Coal  Measures  being  easily  worked,  occur- 
ring in  even  layers  and  afterward  hardening,  have  become  very  desir- 
able in  building  houses.  The  Lower  Measures  afford  the  best ;  those 
in  the  Upper  Measures  often  contain  some  Clay  in  their  composi- 
tion, and  disintegrate  on  exposure.  Good  quarries  can  be  opened  in 
Barton,  Vernon,  Cedar,  Henry,  Bates,  Johnson,  Lafayette,  Carroll  and 
Linn.  Already  have  large  quantities  been  shipped  from  Warrensburg, 
in  Johnson  county,  to  numerous  distant  points.  The  rock  from  these 
quarries  is  much  valued,  and  can  be  quarried  in  any  dimension  de- 
sired. Similar  dimension  stone  has  been  procured  from  the  quarries 
near  Miami,  in  Carroll  county. 

GRII^DSTONES. 

Many  of  the  Coal  Measure  Sandstones  possess  a  good  grit,  and 
from  them  excellent  grindstones  have  been  made.  The  best  quality 
has  been  procured  from  the  eastern  part  of  Vernon  and  from  Barton 
counties.  Most  of  the  other  counties  of  South-west  Missouri  that 
contain  Coal  Measures  also  do  afford  good  Grindstones. 

MILLSTONES. 

The  Granites  of  the  South-east  have  formerly  been  used  for  this 
purpose;  other  stones  have  been  procured  from  Drift  boulders  of 
North  Missouri.  Some  of  the  Chert  beds  have  also  been  used,  from 
rock  obtained  from  interstratified  beds  of  the  Second  and  Third  Mag- 
nesian  Limestone.    The  Chert  occurring  among  the  Lower  Carboni- 
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ferous  rocks  of  South-west  Missouri,  in  outward  appearance  closely 
resembles  the  French  Buhr.  Beds  of  this  Chert  are  well  exposed  in 
Newton,  Jasper  and  Cedar  counties.  Some  specimens  from  the  last 
named  county,  under  a  strong  magnifier,  disclose  minute  crinoid  stems. 
There  would  be  danger  of  their  breaking  and  becoming  disseminated 
into  flour,  rendering  it  not  very  palateable. 

SLATES. 

In  Iron  county  I  have  observed  beds  of  Metamorphic  Slates,  in 
composition    and    general  appearance    closely  resembling   Roofing 
lates,  but  thus  far  have  perceived  no  extensive  quarries. 

MARBLE . 

Beds  of  buff,  gray,  flesh-colored,  red  and  variegated  Marble  occur 
in  the  eastern  part  of  Reynolds  county  ;  Big  Creek,  Marble  Creek  and 
Stout's  Creek,  in  Iron  county  ;  Marble  Creek,  Leatherwood  and  Cedar 
Creeks,  in  Madison  county. 

These  beds  often  possess  great  beauty  and  would  be  desirable  for 
table-tops  and  mantles. 


CHAPTER  VI. 


f OPOGRAPHIOAL    FEATURES    OF   THE   SOUTH-WEST  GOAL 

FIELD. 


BY   G.   C.   BROADHEAD. 


The  general  features  of  the  Coal  Measures  of  Bates,  Vernon  and 
Barton  are  similar.  The  lowest  Measures  are  found  in  Barton,  the 
highest  in  Bates.  In  Barton  the  base  of  the  formation  is  seen,  while 
in  the  North-west  part  of  Bates  the  mounds  are  capped  with  Upper 
Coal  Measures. 

The  evidences  go  to  show  that  the  agency  by  which  the  mounds 
were  left  as  they  now  are  passed  in  a  Southerly  direction,  for  near  the 
State  line  is  a  range  of  mounds  which  is  sometimes  continuous  for 
many  miles,  and  can  be  traced  ffrom  the  Oass  county  line  to  Jasper. 
East  of  this,  the  mounds  are  more  or  less  isolated  but  sometimes  form 
chains  for  several  miles.  Their  elevation  above  the  plains  below,  is 
generally  from  80  to  150  feet,  more  often  capped  by  Limestone  which 
has  preserved  them  from  entire  destruction.  The  country  of  the  plains 
slopes  gently,  so  that  it  forms  a  beautiful  farming  country  and  lies  well 
for  the  construction  of  public  highways.  Aline  of  road  could  be  easily 
and  cheaply  constructed  near  the  State  line  passing  at  the  base  of  the 
mounds  and  occasionally  through  gaps  between  them.  Such  a  road 
would  be  convenient  to  some  of  the  best  Coal  Mines  in  Missouri  for  a 
distance  of  60  miles  North  and  South.  The  central  part  of  these  coun- 
ties also  presents  a  favorable  surface  for  the  construction  of  railroads, 
and  in  some  districts  would  pass  near  valuable  Coal  Mines. 

At  present  there  are  large  tracts  of  prairie  overspread  with  a  lux- 
uriant growth  of  grass  forming  very  fine  grazing  for  stock. 

SYNCHRONOUS    BEDS. 

In  a  certain  county  or  adjacent  district,  the  connected  Section  can 
generally  be  made  and  parallelism'^be  drawn  between  remote  out- 
crops in  the  same  district.    But  when  formations  are  separated  by  sev- 
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eral  hundred  miles,  it  is  extremely  difficult  to  do  so.  The  Upper  Coal 
Measures  are  easily  recognized,  indeed  the  beds  near  the  base  of  the 
Upper  Measures  scarcely  change  in  the  distance  of  150  miles. 

With  the  Lower  Measures  it  is  different.  In  four  or  ^ve  counties 
in  North  Missouri  are  found  beds  closely  resembling  each  other. 

The  Ehomboidal  Limestone  of  Howard,  Randolph,  Linn,  Macon 
and  Adair,  I  regard  as  the  same,  and  in  these  counties  its  associated 
rockS;  lying  above,  can  be  recognized  occupying  about  the  same  dis- 
tance apart  at  widely  separated  points,  but  the  character  of  the  rock 
20  feet  above  this  as  found  in  Howard  and  Randolph  seems  very  dif- 
ferent from  the  same  rock  of  Adair. 

Now  for  other  changes:  Our  observations  tend  to  show  that  the 
Ohcetetes  Limestone  20  feet  above  the  Rhombidalmaybe  the  rock  just 
beneath  the  Lexington  Goal.  If  so  the  Coal  is  wanting.  Further  in- 
vestigations in  other  counties  of  North  Missouri  tend  to  show  that  this 
Coal  is  probably  not  found  north  or  north-east  of  Ray  and  Carroll.  It 
may  be  thinly  represented  in  Livingston,  and  although  seen  in  nearly 
all  the  Missouri  Bluffs  in  Lafayette  county,  we  find  that  in  going  south  it 
becomes  attenuated.  While  it  is  often  2  feet  thick  at  Lexington,  20 
miles  south-west  we  find  it  only  1  foot  thick.  In  Bates  it  may  be  the 
8-inch  seam  near  Butler  (No.  57  of  the  South-west  Coal  Section)  but 
the  other  correlated  rocks  are  different  from  those  of  Lafayette.  The 
Limestones  and  other  rocks,  with  two  seams  of  Coal  well  developed 
at  Fort  Scott,  and  frequently  met  with  in  the  western  part  of  Vernon,, 
disappear  northward.  The  Mulberry  Coal  of  Bates  county  often  2-^  to 
to  3  feet  thick,  we  find  represented  in  the  eastern  part  of  Cass  and 
the  western  part  of  Johnson  by  a  1  foot  seam,  and  at  Lexington  by  a 
thin  band  of  shaly  Coal.  Farther  north  it  may  be  recognized  in  the 
Coal  at  Graham's  Mills,  Livingston  county. 

MARAIS    DESCYGNES    COAL. 

This  Coal  presenting  a  thickness  of  from  21  to  5  feet  appearing 
near  Moundville  and  in  the  south  part  of  Vernon,  next  seen  along  the 
line  of  Bates  and  Vernon,  thence  of  good  thickness  near  Richhill,. 
again  on  the  waters  of  Panther  Creek  at  several  places,  may  be  traced 
by  its  thickness  farther  north  and  north-east  through  St.  Clair  into 
Henry.  Passing  north-eastward  we  find  it  on  Grand  River  near  Clin- 
ton and  near  Windsor.  We  are  further  inclined  to  draw  a  parallel 
with  this  and  the  thick  Coal  in  the  eastern  part  of  Johnson,  w^estpart 
of  Saline  and  a  thick  Coal  in  Chariton,  Howard,  Randolph,  Adair  and 
Putnam  counties. 

The  beds  included  below  No.  16  of  our  South-west  Coal  Section 
can  all  be  found  in  Barton  and  Jasper,  but  probably  do  not  all  exist 


SYNCHRONOUS  BEDS.  59 


in  Vernon.  The  Coals  below  No.  16  although  found  south  of  Vernon 
were  not  all  recognized  in  Vernon.  In  fact  although  the  formations 
underlying  Nevada  are  thick  enough  to  enclose  them  we  have  no  evi- 
dence as  to  their  containing  over  two  thin  seams,  and  eastwardly  to- 
ward Clear  Creek,  except  in  certain  localities,  there  is  only  one  to  be 
seen.  The  Lower  Coal  Measures  in  the  south-eastern  part  of  Bates, 
although  they  give  evidence  of  occupying  the  base  of  the  Measures, 
do  not  indicate  that  the  series  below  the  Clear  Creek  Sandstone  is 
present. 

The  Clear  Creek  Sandstone  is  probably  the  same  as  that  found  in 
the  prairie  two  miles  west  of  Rockville.  Its  equivalent  may  also  be 
at  the  base  of  the  Coal  Measures  in  Henry  county,  and  I  consider  it 
the  Sandstone  affording  a  good  quarry  rock  at  Brownsville,  Saline 
county,  where  it  occurs  near  the  base  of  the  Coal  Measures.  But  the 
whole  group  below  it  as  represented  in  Vernon,  Barton  and  Cedar  has 
not  been  recognized,  and  I  think  does  not  exist  in  North  Missouri. 

Some  other  beds  can  not  be  traced  beyond  a  restricted  limit. 
This  difficulty  is  sometimes  caused  by  interrupted  masses  of  Shales 
preventing  their  being  traced  for  any  distance,  and  the  absence  of  a 
well  grouped  collection  of  fossils.  Some  Coal  beds  of  different  hori- 
zons also  seem  to  be  formed  under  similar  conditions.  We  are  then 
apt  to  commit  an  error  in  correlation.  An  exactly  correct  grouping 
would  therefore  seem  to  be  impossible. 

Our  grouped  sections  are  approximately  correct ;  entirely  correct 
for  a  limited  area  of  one  or  two,  and  even  sometimes  three  or  four 
counties;  but  for  remote  points  of  75  or  100  miles  or  more  we  do  not 
often  have  more  than  one  stratum  clearly  defined.  Other  sections 
below  or  above  may  be  entirely  correct  at  one  place  but  not  entirely 
so  at  another. 

GonGlusion  :  That  the  Coal  seams  do  thin  out  in  a  long  distance  is 
proved.  That  the  Limestones  do  also  is  apparent.  That  entire  groups 
may  be  wanting  at  remote  places.  Per  contra^  that  Coal  beds  repre- 
sented by  a  mere  trace  may  form  a  thick  and  valuable  seam  at  re- 
mote points. 

Furthermore,  that  although  good  thick  Coal  seams  are  found  of 
regular  thickness  along  the  line  of  outcrop,  they  may  be  absent  be- 
neath the  surface  west  and  north-west,  where  their  correllators  have 
dipped  say  100  feet  below  the  horizon.  If  reports  of  the  borings  in 
such  districts  are  reliable,  this  fact  seems  partly  proved.  Examina- 
tions by  shafts  or  with  the  Diamond  drill  would  alone  settle  the 
matter. 

The  annexed  General  Section  is  compiled  from  notes  taken  in 
Bates,  Vernon  and  Barton  : 
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GENERAL  SECTION  of  tJiP-  South-ioest  Coal   Field  in  Bates,  Vernon  and  Barton  coun- 
ties. 


Thickness. 


Description. 


Total 
depth. 


74 
73 

"72 

71 
70 
69 
68 
67 

66 
85 
64 

63 

62 

61 
60 
59 
58- 
67 
56 
55 
.54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 

38 
37 
36 

35 
34 

33 
32 
31 
30 

29 

.28 
27 
26 
25 

-24 


20/eet 

8, feet 

5  J  feet 

2  feet 

20  to  34  inches 

2+ feet 

11  feet 

8  feet 

9  feet 

5  feet 

4  feet 

2  inches 

16  inches 

8  inches 

IJ  feet 

4  inches 

22  inches 

9  inches 

25  feet 

2  to  4  feet... 

Ifoot 

4  feet 

8  inclies 

3  feet 

3  feet 

Ifoot 

3  feet 

1  foot  6  inches 

4  feet 

43  feet 

33  feet 

IJ  feet 

IJfeet 

6  inches 

Ifoot 

5  inches 

10  inches 

8  inches 

3  feet 

2*  feet 

2|feet 

Ifoot 

34  feet. 

1  foot  6  inches 

15  feet 

Ifoot 

feet 

8  feet 

6  inches 

16  to  18  inches 
8  feet 


Blue  and  gray  Limestone 

Shaly  slope 

Sandstone.... 

Brown  shales  with  calcareous  nodules   and  Brachiopoda 

large  Grinoid  stems 

Blue  sandy  shales  containing"  fossils 

Coal  (Mulberry) 

Fire-clay , 

Slope.. 


478J  feet 

458J  feet 

450^  feet 

445^  feet 

443  feet 

441  feet 

439  feet 


Gray  Limestone  containing  Aeheocidaris,  Chaetetes,  Fusulina 
and  Syringapora 

Shales,  some  thin  Limestone  beds  and  fossils. 

Shaly  slope , 

Dark,  ash-colored  Limestone ;  brittle ;  breaks  evenly  and 
has  but  few  fossils  ;  Bituminous 

Dark  snuff-brown  shales 

Hard  Bituminous  and  slaty  shales,  with  small  round  concre- 
tions  

Hard,  black,  shiny  band 

Soft  bituminous  shales 

Hard  band 

Soft  black  bituminous  shale 

Coal  (Butler) 

Fucoidal  Sandstone  (lowest  rock  at  Butler) 

Limestone  (upper  FortScott  Limestone) 

Buff  calcareous  shales 

Bituminous  shales 

Bituminous  Coal  (92  feet  below  Mulberry  Coal) 

Shales  and  Fire-clay 

Fusulina  Limestone  (hydraulic) 

]?^odular  Limestone  shales  and  C7-inoids 

Blue  and  bituminous  shales 

Bituminous  Coal 

Fire-clay 

Shales  and  Sandstone 

Slope,  shales  and  Sandstone  concealed 

Jointed  bituminous  Limestone 

Calcareo-bituminous  shales  with  fossils 

Hard  black  slate 

Blue  Limestone  with  fossils,  Pr,  muricatus 

Shelly  concretionary  Limestone  in  one  bed  (Fort  Scott  Mar- 
ble)  

Shelly  bituminous  shales  with  fossils , 

Dark  concretionary  Limestone 

Bituminous  shales  with  large  and  some  small  Limestome 
concretions  (Fort  Scott  Marble) 

Drab  ochrey  shale 

Bituminous  shales;  brown  ochrey  at  the  bottom 

Coal  (Cooks)..... 

Slope  including  a  few  thin  Coal  seams 

Coal 


428^  feet 

420*^  feet 

411  feet 

406  feet 


Slope 

Reel  Limestone 

Slope  including  beds  of  Carbonate  of  Iron.. 

Bituminous  shales  Septaria 

Hard  slaty  Coal 

Coal 

Shales  semi-bituminous  at  lower  part 


402-J  feet 
401  feet 
400^^  feet 
399"  feet 
399  feet 
398  feet 
397  feet 
372  feet 
368  feet 
367  feet 
363  feet 
362J  feet 
359J  feet 
356J  feet 
355J  feet 
352J  feet 
351  feet 
347  feet 
304  feet 
271  feet 
269J  feet 
268  feet 
267J  feet 

266|  feet 
266  feet 
265  feet 

264  feet 

261  feet 

258  feet 

256  feet 

255  feet 

221i  feet 

220  feet 

205  feet 

204  feet 

198  feet 

190  feet 

189i  feet 

188  feet 


SOUTH- WE8T  COAL   FIELD. 


6r 


GENERAL  SECTION— Continued. 


23 
22 
21 
20 
19 

18 
17 
16 


15 


Thickness. 


2  to  8  feet.... 

5 J  feet 

4  feet 

6  feet 

2  feet  3  inches 

18  to  20  inches 

9  feet 

50 

1 


Description. 


Coal 

Clay  nodules  and  Selenite 

Sandstone  and  sandy  shales 

Blue  shales 

Blue  and  bituminous  shales  calcareous  and  fossiliferous  at 

the  bottom 

Coal 

Gypsiferous  Clay  and  thin  Goal  seams 

Clear  Creek  Sandstone 

Base  of  Coal  Measures — Bates  and  eastern  and  northern 
part  of  Vernon. 
Conglomerate  and  Iron  ore 


Total 

depth. 

180 

feet 

177 

feet 

172 

feet 

168 

feet 

162 

feet 

160 

feet 

158 

feet 

149 

feet 

99    feet 


The  lower  continuation  of  this  Section  may  be  found  in  the  report  on  Bartom 
county. 


CHAPTER  VJI. 


CEDAR    COUNTY. 


IIY    G.  C.  BROADHEAD. 


This  county  occupies  rather  a  secluded  position  in  the  family  of 
counties.  Away  from  any  railroad,  navigable  stream  or  great  public 
highway,  it  is  generally  but  slightly  noticed. 

Its  area  is  492  square  miles.  Most  of  the  county  east  of  the 
Sac  River  consists  of  timbered  land. 

The  western  half  is  chieiiy  prairie.  Its  surface  is  generally  hilly, 
m  fact,  some  portions  especially  that  adjacent  to  the  Sac  in  the  south- 
ern part  of  the  county,  and  a  portion  in  the  north-east  is  quite  bro- 
ken. The  measurements  of  the  highest  blulFs  in  the  county  show 
those  of  Sac  River  to  be  from  130  to  165  feet  high;  the  hills  of  the 
northern  part  135  feet,  and  those  on  Ohilder  Branch,  in  the  north-east 
to  be  200  feet. 

The  elevation  of  the  highest  ridges  above  Ihe  valleys  of  Sac 
River,  is  about  250  feet.  Most  of  the  western  half  of  the  county  in- 
cludes a  somewhat  hilly  and  rolling  region,  rising  by  long  and  gentle 
slopes  from  the  lower  valleys. 

The  district  occupied  by  Coal  Measures  often  contains  Sandstone 
capped  mounds  with  Keokuk  Limestone  at  their  base.  A  number  of 
such  mounds  appear  in  T.  35,  R.  27,  between  Alder  and  Horse  Creeks, 
and  are  generally  from  60  to  75  feet  high.  On  the  county  line,  near 
Clear  Creek,  we  find  long  slopes  extending  to  a  high  elevation. 

Between  the  East  Fork  of  Sac  River  and  Bear  Creek,  the  county 
is  of  an  agreeable,  undulating  surface.  The  bottoms  of  Sac  River  are 
often  a  half  of  a  mile  wide,  and  from  their  margins  the  country  often 
ascends  very  gradually. 
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TIME  E  Pv    A  N  D    P  K  A  I  K  I  E  . 

The  western  half  of  the  county  is  about  equally  divided  into  tim- 
ber and  prairie.  Prairie  occupying  most  of  the  higher  ridges  with  a 
few  stunted  Back  Jack  Oaks  on  top  of  the  sandy  mounds,  with  the 
heavy  bodies  of  timber  mostly  confined  to  the  valleys  and  hills,  for 
from  1  to  S  miles  from  the  main  streams.  The  portion  east  of  Sac 
River  consists  mostly  of  timber  with  an  occasional  small  prairie. 
Townships  33  and  34,  R,  25,  include  fine  bodies  of  large  timber  of  the 
various  kinds  indigenous  to  this  part  of  Missouri.  In  the  northern 
part  of  the  county  the  timber  is  stunted,  and  the  county  partakes  of 
the  character  of  ^'  barrens."  In  this  county  several  trees  were  ob- 
served which  are  peculiar  to  that  portion  of  the  State,  lying  east, 
but  which  are  not  found  west,  and  among  these  I  might  name  Alder, 
Sassafras,  Spice  Bush,  Dog- wood,  (Gor7ius  Uovida^  and  Biimelia  lan- 
uginosa. White  Oak  is  rare  in  the  counties  west,  but  abounds  in  Ce- 
dar county.  For  useful  and  durable  timber,  Cedar  county  includes  an 
abundance  of  the  best  varieties.  The  timber  on  the  Sac,  especially 
between  the  Forks,  is  very  large,  tall  and  straight,  and  very  abund- 
ant. Among  the  best  varieties  of  timber  in  this  county,  we  may  in- 
clude White  Oak,  Post  Oak,  Black  Oak,  Red  Oak,  Burr  Oak,  Hick- 
ory, Elm,  Black  Walnut,  Birch,  Sycamore,  Cofi*ee  Tree,  Honey  Lo- 
cust and  Ilackberry. 

S  T  Pv  E  A  M  S  . 

Sac  River,  a  swift,  flowing  stream  with  good  power  for  regular 
water  mills,  flows  through  the  count}'^  from  south  to  north,  cutting  off 
one  third  of  the  county  on  the  east.  Bear  and  Spring  Creeks  are  also 
regular  flowing  streams.  Cedar  Creek,  West  Bear  Creek  and  their 
tributaries,  become  low,  and  even  locally  dry  in  extremely  dry  sea- 
sons. 

Good  springs  are  sometimes  found  and  are  often  seen  flowing 
from  the  lower  beds  of  the  Chouteau  Limestone  Group.  The  fine 
spring  at  Stockton  flows  from  this  formation.  Other  fine  springs  ex- 
ist near  East  Bear  and  Spring  Creeks.  In  some  wells,  in  the  south- 
east, the  water]  has  a  remarkably  pleasant  taste.  The  water  in  the 
western  portion  of  the  county  is  not  so  agreeable,  having  occasion- 
ally a  copperas  taste.  This  is  generally  the  result  of  flowing  through 
the  aluminous  and  pyritiferous  Shales  near  the  base  of  the  Coal  Meas- 
ures. 
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Chalybeate  Springs. 

la  Sec.  9,  T.  33,  E.  28,  from  a  very  ferruginous  Sandstone  of  the 
Lower  Coal  Measures,  there  flows  a  strong  but  pleasant  tasting  spring. 
The  flow  of  water  is  sufficient  for  many  to  use  from. 

Another  spring,  of  an  equally  strong  taste  but  of  weaker  flow, 
was  observed  in  Sec.  22,  T.  3i,  R.  28. 

GEOLOGY.      , 

SURFACE    DEPOSITS. 

I  saw  no  evidence  of  the  existence  of  anything  of  older  age  than 
the  Alluvium  and  Local  Drift.  The  Alluvium  includes  the  soils- 
and  all  the  recent  deposits  along  the  streams,  and  appears  in  their 
banks. 

The  Local  Drifts  which  is  only  a  subordinate  member  of  the  Al- 
luvium^ refers  to  the  broken  masses  of  rock,  clay,  etc.,  seen  in  gorges^ 
ravines,  or  strewn  along  the  flat  margin  of  streams. 

ROCK    FORMATIONS. 

Among  these  are  included  : 

Lower  Coal  Measures 180  Feet 

Ferruginous  Sandstone 50  " 

Keokuk  Limestone  , 140  *' 

Encrlnital  or  Burlington ,. 20  ^' 

Chouteau  Limestone 40  '* 

Vermicular  Sandstone  and  Shales 44  *^ 

Lithographic  Limestone 18  " 

Magnesian  Limestone 50  '^ 

MAGNESIAN    LIMESTONE    SERIES. 

At  several  places,  low  in  the  hills  of  Sac  River,  are  outcrops  of 
coarse,  fine-grained  and  compact  Magnesian  Limestone,  Cotton  rock 
and  Chert,  which,  from  their  position  just  beneath  the  Lithographic 
Limestone  beds,  we  might  at  first  glance  think  belonged  to  the  First 
Magnesian  Limestone. 

But  in  the  general  absence  of  fossils,  we  have  no  data  by  which 
to  determine.  The  lithological  characters  of  some  of  these  beds  would 
indicate  that  they  belonged  to  the  Second  Magnesian  Limestone,  and 
if  so,  the  Saccharoidal  Sandstone  is  wanting.  In  Sec.  34,  T.  35,  K.  26, 
on  Sac  Eiver,  Mr.  Norwood  observed  an  outcrop  of  beds  of  Cotton 
Rock  and  Chert.    The  upper  bed  was  cherty,  then  followed  8  feet  of 


CEDAR  cou:ntty.  65 


drab,  fine-grained  and  compact  Magnesian  Limestone  (Cotton  rock), 
with  a  dull,  rough  fracture,  containing  fucoida  in  relief.  Underneath 
this  was  4  feet  of  coarse  and  fine  silicious  Oolite.  Some  of  the  coarse 
pieces,  with  Oolites  standing  in  relief  and  scarcely  cemented  at  all. 
The  fine-grained  Oolites  can  only  be  clearly  seen  with  a  high  magni- 
fying power.  The  rock  is  very  firmly  cemented  together,  generalfy 
with  silicious  material,  but  sometimes  a  little  Magnesian  Carbonate 
of  lime  is  insinuated. 

In  this  case,  the  Oolites  are  very  small  and  beautiful,  having  a 
central  cavity.  A  fossil  resembling  Strapa.rollus  reticulata  (S/i.)  was 
obtained  from  these  beds.  This  Avould  indicate  the  formation  to  be 
the  Second  Magnesian  Limestone. 

Another  small  outcrop  of  similar  beds  was  observed  near  the 
mouth  of  Bear  Creek, 

In  the  north-eastern  part  of  the  county,  on  the  waters  of  Childer 
and  Turkey  Creeks,  the  Magnesian  Limestone  appears  better  devel- 
oped, and  some  beds  closely  resemble  those  of  the  First  Magnesian 
Limestona.  They  appear  here  as  fine-grained,  porous  and  light  buff; 
fine-grained,  drab,  and  silicious,  dull,  cherty,  drab  Limestones.  We 
also  found  coarsely  granular  and  crystalline  Dolomites,  'of  a  gray, 
yellow  and  gray,  bluish  drab,  and  flesh  color.  A  dark  sub-crystalline, 
ash-colored  bed,  mottled  with  spots  of  white,  decomposing,  cherty  nod- 
ules, was  also  observed. 

PleuTotomaria  and  Straparollus  were  the  fossils  found. 

About  50  feet  was  the  greatest  observed  thickness  of  these  beds 
in  this  part  of  the  county. 

At  Dunagan's  Mill,  on  Sac  River,  there  occurs  18  feet  of  fine- 
grained, drab  Limestone,  with  shaly  partings,  having  1  to  2  feet  of 
olive  Shales  immediately  above,  containing  Limestone  concretions, 
and  bands  and  concretions  of  Hornstone,  with  clouded  bands  of  pink, 
purple  and  smoke  colors.  These  beds,  for  the  present,  I  refer  to  the 
First  Magnesian  Limestone.    No  fossils  were  observed. 

CHOUTEAU    GKOUP. 

The  Group  to  which  I  apply  this  name  includes  those  beds  called 
by  Prof.  Swallow,  in  Missouri  Report  for  1855,  the  Chemung,  also 
called  Chemune:  by  Prof.  Hall  in  his  Iowa  Report,  and  by  Worthen  in 
his  Illinois  Report  and  White  in  the  Iowa  Reports,  the  Kinderhook 
Group. 

The  divisions  seen  in  this  county  belonging  to  this  Group  include 
the  Chouteau  Limestone,  Vermicular  Sandstone  and  Shales,  Litho- 
graphic Limestone. 

G.S— 5 
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Lithographic  Limestone  , 

This,  the  lowest  of  the  Group,  is  seen  on  Sac  River  at  several 
points,  being  best  developed  at  and  near  Danagan's  Mill,  but  not 
recognized  in  other  portions  of  the  county,  excepting  on  Bear  Creek. 
About  16  feet  of  this  formation  was  observed  at  Dunagan's  Mill,  ap- 
pearing thus  : 

No.  1.  5  feet  mottled,  fine-grained  Limestone,  with  calcite  specks  dissemi- 
nated, in  tolerably  even  beds.    Contains  small  fragments  of  Crinoids. 

No.  2.  5  feet  hard,  thin-bedded,  very  fine-grained,  light  drab  and  somewhat 
siUcious  Limestone.    No  fossils  seen. 

No.  3.    1  to  2  feet  olive  shales  with  Limestone  concretions. 

No.  4.    18  feet  Limestone. 


C 


No.  1  of  this  section  is  undoubtedly  of  the  age  of  the  Lithograph! 
Limestone.  I  recognized  it  as  of  the  same  age  as  the  beds  at  Tabor- 
ville,  St.  Clair  county,  where  it  contains  Pentremites  RoemerL  Nos. 
3  and  4  belong,  I  think,  to  the  First  Magnesian  Limestone. 

The  entire  section  here  would  include  : 

No.  1.    39  feet  cherty  slope,  with  fragments  of  Chouteau  Limestone  near  the 

lower  part. 
No.  2.    7  feet  Yermicular  Sandstone. 
No.  3.    37  feet  slope  (Sandstone  and  shales.) 
No.  4.    16  feet  LithogTaphic  Limestone. 
No.  5.    IS  feet  Mrst  Magnesian  Limestone. 

The  Lithographic  Limestone,  as  it  appears  in  this  part  of  Missouri, 
is  entirely  diiferent  from  that  of  North-east  Missouri.  It  occurs  here 
generally  as  a  thick-bedded,  bull  brown  Limestone  with  numerous 
minute  cavities,  which  are  generally  cells  vacated  by  fossils.  Minute 
fragments  of  Grinoicl  stems  and  cells  formed  by  their  removal  are 
commonly  seen.  Pentremites  Eoemeri  being  found,  indicates  the 
geological  position  of  these  beds.  The  rock  here  has  a  rough  fracture, 
and  would  work  easily  and  afford  an  excellent  building  material. 

Yekmiculak  Sandstone  and  Shales. 

This  formation  is  found  next  above  the  Lithographic  Limestone. 
At  Dunagan's  Mill,  it  occupies  a  higher  position  in  the  hills,  and  is  44 
feet  in  thickness,  which  is  probably  about  its  entire  thickness  in  the 
county.  It  is  found  all  along  the  bluffs  of  Sac  Kiver  and  Bear  Greek, 
and  of  the  upper  portions  of  Turkey  Creek, 
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Its  characteristic  features  are  a  buff,  brown,  very  fine-grained  and 
sometimes  calcareous  Sandstone,  generally  traversed  by  windings 
of  about  an  eighth  of  an  inch  in  diameter,  of  a  worm-like  appearance. 

The  chief  fossils  observed  w^ere  Allorisma  — ,  Area  Missou- 

.riensis,  Philipsia —,  BelleropTion  (like  B,  carhoiiarkis)^  Hem- 

pronites ,  and  AviGidapeoten  Cooperensis, 

CHOUTEAU  LIMESTONE. 

This  is  somewhat  limited  in  its  outcrops. 
*  Grayish,  shaly  Limestone  was  observed  in  the  road  east  of  Stock- 
ton.     The  upper  bujBf  and  drab   beds  were  seen  on  Bear  Creek  and 
Spring  Creek. 

Mr.  Norwood  observed  on  Bear  Creek,  near  the  east  county  line^ 
fifteen  to  twenty  feet  thickness  of  these  beds,  the  upper  four  feet  be- 
ing more  fine-grained  and  harder  than  the  lower;  having  a  very  rough 
surface  ;  weathering  with  numerous  small  holes,  and  being  flesh-col- 
ored and  brown.  The  lovfer— ten  to  fifteen  feet  was  of  a  light  buff 
color,  full  of  small  drusy  cavities  set  with  mamillary  crystals  of  Cal- 
cile. 

On  Sac  Eiver,  below  the  mouth  of  Bear  Creek,  a  high  blulf  is 
crowned  with  an  escarpment  of  the  upper,  dark  brown  beds  of  this 
group.  From  the  foot  of  the  bluff,  a  thick  bed  of  Argillo-Magnesian 
^Limestone  crops  out,  containing  many  small  geodes  of  Quartz,  and 
abounding  in  a  coral  resembling  Zaphreiitis  gigaiitea^  and  Spirifer 
Marionensis.  The  interior  of  the  fossils  is  sometimes  of  Calcite,  and 
sometimes  of  Quartz,  and  both  are  often  found  in  the  spme  fossil. 

The  fossils  observed  in  this  Group  were — in  the  Chouteau  Lime- 
stone :     Ort/iis  Mitchell Ini^  Spirited"  Marioneiisis^  Zaphrentis , 

Terehratida  fusiformis^  (?)  Spirifer  lineatus^  Ortliis  Vanuxemi^ 
Athyris  lamellosa^  CardiamorpJia  sulcata)  RhynGhonella  Cooperen- 
sis^  Productus  Shimiardana^  P,  Pyxidatus^  EuompJialus^  Pleura- 

tomaria — ,  iHicoides  Oauda-galU^  Peoitremites  Burling tonensis^ 

Scqpliiocrinus  simplex* 

In  Vermicular  Sandstone — Hemipronites^  Area  Missouriensis^ 
Allorisma ,  Aviculopecten  Cooperensis^  and  BelleropJion- . 

At  Cedar  Gap,  one  mile  east  of  Stockton,  the  hills  have  Chou- 
teau Limestone  and  Vermicular  Sandstone  above,  with  shales  below, 
and  on  top  are  many  loose  fossils. 

ENCRINITAL    LIMESTONE. 

This  is  not  well  developed,  the  lower  beds  appearing  in  the  south- 
,ern  part  of  the  county,  near  Sac  River,  and  outcrops  of  gray,  shelly 
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Limestone,  referable  to  this  formation,  are  seen  along  Bear  Creek,, 
near  the  east  county  line. 

The  fossils  observed  were  AeUnoGriiius  sGulptus^  Euomphahts 
la  tits  and  Spirifer  striatus. 

In  Sec.  36,  T.  34,  K.  25,  Mr.  Norwood  observed  twelve  feet  of  gray 
shelly  Limestone,  with  cavities  lined  with  small  crystals  of  Calcite, 
abounding  in  remains  of  Crinoid  stems,  but  containing  few  other  fos- 
sils. 

It  is  probable  that  some  of  the  gray  Limestone  beds  near  Stockton 
belong  to  this  formation. 

Hemipronites •;  Spirifer ,  S, — ,  Prodiictus  punc- 

taUis-i  and  Bryozoa  were  observed. 

KEOKUK    GROUP. 

This  formation  occupies  the  greater  portion  of  the  western  half 
of  the  county,  forming  the  Bluffs  of  Cedar  Creek,  and  appearing  low 
down  in  the  Bluffs  of  Alder,  Horse  and  Bear  Creeks. 

Its  greatest  observed  thickness  could  not  be  seen  at  any  one 
place.  In  Sec.  12,  T,  35,  E.  28, 100  feet  thickness  was  observed.  Its 
greatest  thickness  is  probably  not  over  35  or  40  feet  more. 

The  beds  are  sometimes  thick,  but  are  more  often  thin  and  shelly, 
and  nearly  always  of  a  uniform,  light  gray  color.  Intercalations  of 
concretionary  Chert  occur  mostly  in  the  upper  part. 

The  chief  fossils  observed  were  Orthis  dubia^  Hemipronites 
crenistria^  Prodtcotus  mesialis^  Pr.  semireticulatis^  Pr.  cora,  Spir- 
ifer     -,    Zaplirentis    ClifFordana^  Philip sia    ,    Chonetes 

,  Terelratula parva^  Phy^ichonella  suhouneata^  Athyris ,. 

A  solid  Chert  bed  appears  just  above  the  highest  Limestones 
closely  resembling  the  French  Buhr  Stone.  It  contains  very  minute 
cells,  resulting  from  the  displacement  of  fossils,  chiefly  Crinoid  stems- 

FEERUGlISrOUS    SANDSTONE. 

This  formation  is  scarcely  recognized  west  of  Stockton,  only  a 
few  detached  outliers  being  occasionally  seen  ;  but  east  of  Sac  River 
it  forms  the  principal  top  rocks  from  the  south  to  the  north  line  of  the 
county.  Its  general  character  is  that  of  a  coarse  Ferruginous  Sand- 
stone, composed  of  rounded  grains  of  i)ure  Quartz,  cemented  gener- 
ally with  oxide  of  Iron,  which  is  sometimes  red,  sometimes  brown, 
and  often  ochrey.  The  rock  is  sometimes  quite  hard,  and  resembles  . 
Quartzite,    No  fossils  were  observed. 
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The  greatest  observed  thickness  was  on  Turkey  Creek,  where  it 
often  forms  bold,  steep  and  picturesque  bluffs,  which  are  sometimes 
weathered  into  a  columnar  front  with  partially  formed  caves.  Weath- 
ered holes  are  often  found,  indicating  that  the  Sandstone  is  alternately 
soft  and  hard. 

The  Iron  ore  of  the  eastern  part  of  the  county,  has  its  origin  in 
this  Sandstone. 

COAL  MEASURES. 

That  division  of  the  Coal  Measures  to  which  these  rocks  in  this 
'county  belong,  is  the  lower  part  of  the  Lower  Coal  Measures  and  lies 
belowallknownOoalformationsof  North  Missouri,  and  includes  beds  of 
Sandstones,  Shales,  Ochre,  Soft  Hematite  and  Bituminous  Coal. 

The  Sandstones  are  generally  coarse-grained,  micaceous  and  often 
ferruginous,  being  deep  and  bright  brown  and  red  in  color.  The  lower 
beds  are  very  coarse,  even  partaking  sometimes  of  the  character  of  a 
conglomerate,  and  are  particularly  ferruginous. 

The  equivalent  of  the  Clear  Creek  Sandstone  of  Vernon  county 
often  occupies  the  highest  ridges,  and  is  generally  even-bedded, 
forming  a  good  building  stone  and  a  pretty  good  material  for  grind- 
stones. 

Mud-cracks',  Fucoids  and  Ripple-marhs  are  often  characteristic 
of  this  Formation. 

The  following  genera  of  plants  were  observed  :  Sigillaria,  Gal- 
amites,  Lepidodendron,  Si/ringodendroii,  Trigonocarpon  and  Oor- 
daites, 

No  Limestone  beds  were  observed  in  the  Coal  Measures  of  this 
county,  and  only  a  fragment  of  a  fossil  shell  was  observed  at  one 
place  in  a  thin  bed  of  calcareous  Ironstone.  The  greatest  observed 
thickness  was  130  feet. 

ECONOMICAL     GEOLOGY. 

In  a  mineralogical  point  of  view  the  Coal  of  this  county  may  be 
considered  about  the  most  valuable  product,  although  at  present  not 
so  valuable  because  wood  is  abundant  and  cheap  everywhere. 

In  sections  19  and  20,  township  35,  range  28,  Coal  has  been  mined 
at  several  places.  First,  on  Wm.  Taylor's  land,  from  one  to  two  feet 
is  said  to  have  been  reached  in  his  well  at  a  depth  of  fourteen  feet 
from  the  surface.  It  is  immediately  overlaid  by  one  foot  of  Ochre  and 
calcareous  Ironstone.  Three  hundred  yards  south,  on  the  land  of  Mr, 
Mulky,  near  the  county  line,  a  Coal,  probably  of  a  lower  horizon,  was 
observed  sixty  feet  below  the  hill  top.    It  did  not  present  a  very  fa- 
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vorable  appearance,  the  upper  fourteen  inches  being  soft  and  abound- 
ing in  OordaiteS'  Then  came  six  inches  of  blue  Shale  with  three 
inches  of  shaly  Coal  below.  The  cap-rock  was  a  shaly  Sandstone, 
Firm  beds  of  Sandstone  occur  two  feet  above  the  Goal,  also  near  the 
hill-top,  resembling  the  *'  Clear  Creek  Sandstone." 

Miller's  Coal  Bank,  one-quarter  of  a  mile  east  of  Taylor's,  was  so 
concealed,  that  I  could  not  see  its  correct  thickness.  It  was  reported 
to  be  in  two  seams,  each  one  foot  six  inches  thick,  separated  by  blue 
Clay.  Five  feet  of  blue  Clay  overlies  the  Coal.  The  Coal  itself  is  deep 
black  and  shining,  seems  very  bituminous,  appearing,  in  fact,  almost 
like  an  Asphalt.  It  has  a  little  Iron  Pyrites  irregularly  dispersed  in 
small  quantities  in  it,  and  contains  faint  plant  streaks  replaced  by 
Pyrites.  If  as  thick  as  reported  this  Coal  may  be  of  commercial  im~ 
portance  at  some  future  day. 

Mr.  H.  West  visited  the  Coal  Bank  of  Ann  Connor  in  north-west 
of  Sec.  16  of  same  township,  and  found  an  8-inch  seam  capped  by 
8  feet  of  thinly  laminated  Micaceous  Sandstone,  containing  plants 
with  other  Sandstone  beds  above. 

This  is  undoubtedly  equivalent  to  Mulky's  Coal,  as  is  also  prob- 
ably a  6-inch  seam  found  cropping  oat  in  Sec.  22  of  the  township,, 
north. 

There  were  no  other  Coal  outcrops  observed  between  Cedar  and 
Bear  Creeks,  but  Coal  may  be  easily  obtained  at  many  places  where 
it  is  now  concealed. 

Wm.  Barden's  Coal,  in  south  half  of  Sec.  o,T.  34,  E.  28,  is  10 inches^ 
capped  with  3  feet  of  light  blue  Shales,  with  Sandstone  in  the  Bluffs 
above.  Lower  Carboniferous  Limestone  occurs  about  30  feet  below 
the  Coal.    This  is  also  probably  the  same  bed  as  the  last  named  bank. 

A  4-inch  seam  appears  lower  down  the  valley,  having  Bed  Ochre 
bands  in  the  underlying  Shales. 

Other  principal  outcrops  appear  in  T.  36,  Es.  7  and  8.  North  of 
Cedar  Creek,  in  the  western  part  of  T.  36,  E.  26,  about  2  inches  of  Coal 
crops  out  in  a  branch,  and  this  may  be  the  lowest  Coal  in  the  county. 
A  section  here  is  about  as  follows : 

No.  1.  125  feet  slope,  with  occasional  outcrops  of  Sandstone. 

No.  2.  2  feet  Shales. 

No.  3.  2  feet  Sandstone. 

No.  4.  2  niches  Coal. 

No.  5.  2  feet  Blue  Clay. 

No.  6.  Coarse-grained  Sandstone. 

At  B.  Marcus',  in  north-west  Sec.  15,  Coal  crops  out  very  favor- 
ably  on  the  edge  of  a  low  bluff.    Eed  and  Brown  Sandstone  appear 
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above,  with  ferruginous  sandy  Shales  resting  immediately  on  the  Goal. 
The  Coal  is  16  inches  thick,  and  weathers  reddish-brown,  the  middle 
portion  showing  remains  of  plants  and  Mineral  Charcoal,  and  occa- 
sional thin  streaks  of  Iron  Pyrites.  The  bottom  part  is  deep-black, 
with  an  occasional  layer  of  jet-looking  Coal  of  one-third  to  three-six- 
teenths of  an  inch  in  thickness. 

The  same  Coal  as  the  last  appears  18  inches  thick  at  Lebec,  capped 
by  shaly  Sandstone.  Sandstone  appears  30  to  40  feet  higher,  and  is 
very  ferruginous.  The  water  flowing  through  it  contains  much  Oxide 
of  Iron.  The  general  appearance  of  the  Lebec  Coal  is  like  the  middle 
portion  of  Marcus'.  It  also  occurs  in  thin  layers,  and  resembles  Block 
Coal. 

Mr.  Norwood  examined  Joseph  Miller's  bank  in  Sec.  22,  T.  36,  R. 
28.    His  section  here  was — 

No.  1.    55  feet  Sandstone  at  top ;  tumbled  masses  are  seen  lower  down. 
No,  2.    7  feet  shaly  Sandstone. 

No.  3.    3  feet  sandy  shales  in  thin  lamina),  containing  Ferns, 
No.  4.    1  foot  hard,  black,  shiny  Coal,  in  thin  layers,  containing  a  little  Sul- 
phur. 
No.  5.    10  feet  slope  to  AValnut  Creek. 

This  Coal  is  probably  the  equivalent  of  the  Lebec  Coal,  and  un- 
derlies the  county  on  the  same  horizon  between  these  places.  It  has 
also  been  worked  about  a  vciHq  south  of  Lebee,  near  the  ¥/aters  of 
Clear  Creek. 

Coal  East  of  Sac  Eivj]e. 

These  localities  were  examined  by  Mr.  Norwood. 

M.  L.  Parishe's  Coal  bank  in  the  S.  E.  S.  W.  Sec.  13,  T.  35,  R.  26, 
formerly  worked,  but  not  recently.  At  present  the  driftings  are  in  a 
bad  condition. 

An  approximate  section  was  obtained  mainly  from  other  persons, 
of  which  the  following  is  nearly  correct : 

No.  1.    Sandstone  (Clear  Creek). 

No.  2.    10  feet  Shales. 

No.  3.    16  inches  tolerably  good  Coal,  containing  a  good  deal  of  Pyrites  and 

somewhat  slaty  at  the  top. 
No.  4.    2  to  3  feet  Shales  and  Clay,  passing  into  a  Sandstone  below,  containing 

Siigmaria  and  Gordaites. 
No,  5.    18  inches  Coal,  more  compact  than  the  top  seam ;  said  to  be  also  better, 

but  still  contains  Pyrites. 

The  dip  is  south-west  at  one  place  and  south-east  at  another. 
Hosey's  Coal  bank,  in  N.  E.  S.  W.  Sec.  13,  T.  35,  R.  26,  (worked 
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when  examined,)  resembles  Parish's  but  is  not  divided  by  seams. 
Its  section  is : 

No.  1.    20  feet  slope  witli  Sandstone. 

]^o.  2.    3  feet  Coal  with  a  few  bands  of  Iron  Pyrites. 

The  top  layer  is  a  heavy,  dull  black  pyritiferous  Coal,  which 
weathers  with  a  white  material  (Copperas)  in  joints.  The  layers  are 
generally  separated  by  Charcoal.  Between  this  and  the  lower  part  is 
the  "  Smith's  "Coal;  which  appears  very  different  from  the  upper,  the 
fracture  showing  a  bluish  fappearance,  weathering  yellowish  brown. 
The  bottom  resembles  the  top. 

Beuler  and  Chandler,  in  N.  W.  S.  W.  Sec.  13  and  Trent,  in  N.E. 
Sec.  24,  T.  35,  R.  26,  have  the  same  Coal,  The  thickness  at  Beuler  and 
Chandler's  varies  from  20  inches  to  3  feet.  The  area  of  this  small  field 
is  about  6  square  miles. 

The  total  area  underlaid  by  Coal  Measures  in  this  county  is  about 
124  square  miles. 

The  exact  aggregate  thickness  beneath  the  surface  could  not  be 
obtained,  owing  to  doubt  regarding  the  number  of  coal  seams. 

But  Cedar  county  is  well  supplied  with  Coal. 

OTHEE  MINEEALS  OF  CEDAR  COUNTY. 
Iron  Ore. 

This  is  found  associated  with  Ferruginous  Sandstone  and  also  with 
the  Coal  Measures. 

In  Sec.  2,  T.  33,  R.  26,  occasional  masses  of  Limonite,  generally 
a  foot  in  diameter,  were  seen  strewn  along  the  hill-top.  A  few  small 
excavations  have  been  made  here  but  no  great  amount  of  ore  discov- 
ered. 

Similar  masses  of  Limonite  were  observed  in  Sec.  10,  T.  33,  E.  25, 
evidently  associated  with  "  Ferruginous  Sandstone." 

An  analysis  of  Mr.  Chauvenet  gives  : 

Insoluble  Silicious 9.70 

Peroxide  of  Iron 75.09 

Water 11.61 

Other  ore  beds  of  the  same  geological  age  were  observed  by  Mr. 
Norwood,  as  follows: 

On  G.  Callahan's  land,  in  the  E.  half  N.  E.  quarter  Sec.  20,  T.  34, 
K.  25,  scattered  fragments  of  sandy  Limonite  are  seen  strewn  on  the 
surface.    Similar  ore  is  also  found  on  Jack  Simmons'land,  in  the  N.Wo 
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Sec.  4,  T.  34,  E.  25,  and  at  other  places  in  this  vicinity,  wherever  the 
Ferruginous  Sandstone  is  exposed. 

In  Sec.  15,  T.  34, 11.  27,  there  is  quite  a  deposit  of  Silicions  Limo- 
nite.  The  ore  occurs  in  large  detached  masses  over  the  surface  of  a 
hill ;  many  of  the  masses  being  400  or  500  pounds  in  weight. 

One  old  excavation,  made  about  30  years  ago,  exhibits  2  feet  of 
ore,  occurring  irregularly,  as  if  piled  up.  Some  of  the  ore  is  soft  and 
porous,  other  portions  are  hard  and  compact.  It  probably  is  of  the 
age  of  Ferruginous  Sandstone,  although  no  rocks  of  this  formation 
are  seen  in  the  vicinity.  The  Keokuk  Limestone  is  found  a  little  be- 
low.   Mr.  Chauvenet's  analysis  of  this  ore  is  as  follows : 

Insoluble  Silicio LIS  matter 43.94 

Water 8.91 

Peroricle  of  Iron  (Fe.  2,  O  3) 47.02 

Metallic  Iron 32.91 

In  Sec.  30,  T.  36,  H.  28, 1  examined  a  deposit  of  Iron  ore  of  similar 
•character  to  that  last  described  by  Sir.  Norwood.  The  bed  is  about 
300  feet  east  and  west  by  50  north  and  south,  and  apparently  very 
silicious.  The  ore  is  full  of  small  cells  and  portions  are  somewhat 
ochiej.    It  reposes  directly  on  Lower  Garhoniferous  Chert. 

It  is  probable  that  this  description  of  ore  is  merely  a  replacement 
of  Ferruginous  Sandstone. 

A  partial  analysis  of  this  ore  gives  : 

Insoluble  Silicious 43.63 

Peroxide  of  Iron 49.28 

Water 7.08 

Iron  Ore  of  Coal  Measures. 

This  is  generally  softer  and  lighter,  occurring  as  a  red,  yellow  and 
brown  Ochre  and  as  a  soft  porous  Limonite. 

The  chief  place  where  this  ore  was  observed  was  in  Sec.  22,  T.  34, 
E.  28.  As  this  locality  is  interesting  from  the  variety  and  peculiarity 
of  its  different  rocks  I  insert  it  here  : 

No.  1.  Slope  from  hill-top. 

No.  2.  28  feet  Clear  Creek  Sandstone,  of  a  buff  color,  rather  fine-grained,  and 

occurring  in  flag-like  masses. 

No.  3.  5  feet  outcrops  of  porous,  brown  Hematite — a  portion  a  little  ochrey. 

No.  4.  1  foot  6  inches  red  and  brown  sandy  textured  Ochre. 

No.  5.  7  inches  Ochre,  somewhat  concretionary. 

No.  6.  4  inches  red,  sandy  shales. 

No.  7.  1  foot  blue,  shaly  Sandstone. 

No.  8.  6  inches  shaly  Coal. 
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No.  3  occurs  in  large  sized  masses,  a  quarter  of  a  mile  west,  strewn.< 
over  about  an  acre  of  ground,  so  it  is  very  probable  that  it  underlies 
the  intervening  space. 

An  analysis,  made  by  Mr.  Ohauvenet,  of  No.  3  of  this  section 
gives : 

Insoluble,  silicious  matter 4.71 

Water ,.... 13.27 

Peroxide  of  Iron  (Fe2  03) 81.90^ 

99.8& 
Metallic  Iron  Fe 57.33- 

An  analysis  of  No.  4  gives  : 

Insoluble,  silicious  matter 8.69 

Water 12.59 

Peroxide  of  Iron  (Fe2  03) 78.30- 

99.58 
Metallic  Iron  (Fe.) 5481 

Nos.  4  and  5  would  form  a  pretty  and  durable  paint.  These,  to- 
gether with  No.  3,  will  serve  to  show  that  this  is  an  important  mineral 
locality. 

We  may  also  expect  to  find  these  beds  at  many  other  places  in 
the  neighborhood. 

The  above  analyses  of  Nos.  3  and  4  show  them  to  be  good  ores. 
No.  3;  a  particularly  fine  quality  of  Limonite,  was  also  observed  a 
quarter  of  a  mile  south-west. 

We  think  we  are  correct  when  we  say  that  there  is  about  16,300 
tons  per  acre  of  ore — enough  to  supply  a  furnace  for  one  year,  smelt- 
ing 45  tons  per  day,  and  on  40  square  acres  there  would  be  amply 
sufficient  to  supply  the  same  furnace  for  at  least  30  years. 

Our  calculation  is  based  on  these  beds  extending  over  40  acres,  but 
the  probability  is  that  they  really  do  extend  over  at  least  a  mile  square 
but  driftings  or  shafts  sunk  to  the  same  horizon  could  only  determine 
this.  In  driving  in  these  drifts,  the  miner  would  have  a  good  roof  of 
the  overlying  Sandstone,  and  the  Sandstone  itself  is  often  a  good 
gritstone. 

But  in  this  calculation,  we  have  only  taken  note  of  the  upper 
Limonite;  if  to  this  we  add  No.  4,  our  quantity  is  increased  one-third 
to  one-half.  Just  below  No.  4  there  is  a  7-inch  good  bed  of  red  and 
brown  compact  Ochre,  which  may  yield  from  30  to  40  per  cent,  of  pure 
Iron.  This,  besides  being  a  superior  Ochre  for  painting,  could  also  be 
smelted.    The  underlying  Coal  could  also  be  utilized.    The  wood  for 
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burning  into  charcoal  could  be  obtained  at  from  one  to  three  miles  of 
this  place.  The  nearest  water  power  would  be  Bear  Creek,  one 
mile  off. 

Many  years  ago,  parties  began  the  erection  of  an  Iron  furnace  on 
Sac  Eiver,  in  the  southern  part  of  the  county,  but  the  projector  being 
involved  in  debt,  was  forced  to  abandon  his  work  before  completion. 

LEAD. 

There  are  reports  of  the  existence  of  Lead  in  this  county  at 
several  places,  but  they  have  proved,  thus  far,  unworthy  of  notice. 
One  locality  on  the  old  Cheshire  place,  now  occupied  by  Mr.  Prewitt, 
was  examined  by  Mr.  Norwood,  who  only  found  Calc  Spar  in  Chou- 
teau Limestone — no  Lead  at  all. 

At  Mr.  Kennedy^s,  on  Sac  River,  four  miles  north  of  Stockton,  a 
pit  has  been  excavated  to  a  depth  of  40  feet  in  search  of  "mineral'^ 
of  some  kind.  In  the  thrown  out  debris,  I  observed  fragments  of  a 
bluish  slaty  rock  and  Iron  Pyrites.  This  is  the  locality  formerly  re- 
ported by  some  wandering  mineralogist  to  contain  Antimony  ;  but  if 
there  ever  was  any  Antimony  here,  he  brought  it  in  his  pockets  and 
it  vanished  with  him.  No  useful  ores  or  minerals,  besides  those  above 
named,  have  been  found  in  the  county. 

BUILDING    STONE. 

Near  Dunagan's  Mil],  fine  quarries  could  be  opened  of  the  Lower 
Chouteau  or  Lithographic  Limestone.  Also,  good  quarries  of  Cotton 
rock,  of  age  of  the  First  Magnesian  Limestone.  Other  good  quarries 
may  be  opened  at  various  points  on  Sac  River  and  Spring  Creek.  On 
Turkey  and  Childer's  Creek,  good  quarries  of  Magnesian  Limestone 
may  be  opened. 

The  "  Clear  Creek  Sandstone,"  of  the  Lower  Coal  Measures,  afibrds 
a  superior  building  stone,  and  is  sometimes  of  excellent  quality  for 
grindstones. 

Good  quarries  may  be  opened  in  Sees.  12  and  24,  T.  35,  R.  26 ;  also, 
near  the  hill-tops  near  Cedar  and  Horse  Creek,  and  at  other  places 
northward  near  Clintonville,  and  along  the  north  county  line. 

The  Limestones  on  Cedar,  Alder  and  Horse  Creeks  afford  large 
quantities  of  excellent  material  for  Lime,  and  may  do  also  for  all  ordi- 
nary building  purposes. 

In  the  southern  part  of  Sec.  6,  T.  34,  R.  27, 1  observed  about  two 
feet  outcrop  of  silicious  rock,  lying  just  at  the  top  of  the  Keokuk 
Limestone.  This  rock  is  very  close-grained,  and  contains  numerous 
minute  cells,  not  many  of  them  larger  than  a  xoin's  head,  and  most  of 
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them,  under  magnifying  power,  proving  to  be  cells  vacated  by  Grinoid 
stems.  This  rock  has  the  texture  and  general  appearance  of  the 
French  Buhrstone,  and  may  be  used  for  the  same  purpose.  I  would 
recommend  that  it  be  tried,  it  may  prove  valuable.  It  can  be  found 
at  many  places  west  of  Oedar  Creek,  by  carefully  examining  the  hori- 
zon just  at  the  top  of  the  Keokuk  Group. 

AGP.IOULTURE. 

We  may  divide  the  soils  of  this  county  into  about  four  classes. 
The  first  or  richest  includes  the  bottom  lands  of  the  larger  streams — 
a  rich  alluvium.  The  second  class  includes  the  soil  between  the  forks 
of  Sac  Eiver,  and  most  of  that  between  Sac  Eiver  and  Bear  and 
Spring  Creeks,  alsO;  a  portion  of  the  county  near  Stockton.  The  soil 
of  the  south-eastern  part  of  the  county  is  generally  sandy.  When 
much  Iron  and  Lime  are  disseminated,  it  is  rich,  but  when  mostly 
sandy,  is  quite  poor.  The  third  class  includes  the  soil  on  the  hills  and 
slopes  in  the  western  part  of  the  county,  capable  of  producing  toler- 
ably fair  crops.  The  north-eastern  part  of  the  county  embraces  the 
poorest  land— that  on  the  ridges  being  very  sandy  and  poor. 

The  staple  crops  are  corn,  wheat  and  tobacco.  Some  cotton  is 
also  raised,  and  when  frost  does  not  appear  too  soon,  this  is  very  suc- 
cessfully produced.    Fruit  will  generally  succeed  very  well. 


CHAPTER  VIIL 


JASPER  COUNTY. 


BY  G.  C.  BROADHBAD. 


This  county  contains  643  square  miles.  Its  surface  is  generally 
rolling,  sometimes  hilly  near  the  larger  streams,  but  is  often  gently 
undulating. 

The  principal  streams  are  Spring  Kiver,  Centre  Creek,  and 
North  Fork  of  Spring  Eiver.  The  principal  tributaries  of  North  Fork 
are  Little  North  Fork,  Dry  Fork,  Buck  Creek  and  Cow  Creeks 

The  country,  from  between  Spring  Eiver  and  the  north  county 
line,  in  Kanges  29'and  30,  generally  slopes  very  gently  from  near  the 
streams  to  the  far  oS  hill  tops.  The  contiguous  bluffs,  along  the 
streams,  are  not  often  over  15  feet  high. 

Range  29  is  poorly  supplied  with  springs,  and  the  streams  do  not 
generally  run  all  the  year.  Dry  Fork  is  indeed  generally  dry,  except 
in  pools,  until  it  receives  the  water  from  Mr.  Schooler's  spring  in  Sec, 
8,  T.  29,  R.  30.  Below  this  the  creek  has  a  full  supply  of  water,  and 
runs  rapidly  all  the  year.  Further  west  the  country  is  a  little  more 
hilly,  and  that  part  of  R.  32  of  T.  30,  underlaid  by  Coal  Measures,  has 
occasional  mounds  rising  above  the  general  surface.  On  Little  North 
Fork,  near  the  county  line,  the  bluffs  are  sometimes  as  much  as  70  feet 
high. 

Spring  River,  a  very  rapid  flowing  stream,  traverses  the  county 
from  east  to  west,  a  little  south  of  the  middle.  It  has  always  an  abun- 
dance of  clear  running  water  from  many  fine  springs,  but  what  is  re- 
markable is  that  the  surface  drained  by  this  river,  forms  a  very  narrow 
strip,  rarely  over  two  miles  wide  on  either  side  the  stream ;  and  for  a  long 
distance  its  tributaries  are  mere  spring  branches,  or  a  water-shed  from 
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the  neighboring  hills.  White  Oak  Fork  enters  it  five  miles  west  of 
the  east  line  of  the  county.  From  this  to  the  mouth  of  North  Fork, 
we  might  almost  say  it  has  no  tributaries  for  a  distance,  in  a  westerly 
straight  line,  for  over  20  miles.  Two  miles  below,  it  receives  Pond 
Creek,  but  on  the  south  side  it  has  no  tributaries  in  the  county  of 
greater  length  than  two  miles.  The  country  on  the  south  side  is  gen- 
erally of  gentle  slope,  from  the  top  of  the  prairie  to  the  stream. 

Centre  Creek,  a  rapid  and  constantly  running  stream,  traverses 
the  county,  irregularly  meandering  from  the  east  to  the  west  line, 
about  parallel  to  Spring  River,  arid  at  an  even  distance  of  from  four 
to  five  miles  Ixom  that  stream.  It,  together  with  its  tributaries,  gov- 
erns the  topography  of  all  that  portion  of  the  county  lying  south  of 
Spring  River.  Another  remarkable  fact  connected  with  this  stream, 
is  that  it  has  scarcely  any  tributaries  coming  from  the  north,  but 
many  on  the  south.  Incidental  to  this,  we  perceive  that  its  steep 
bluffs  lie  chiefly  on  the  north  bank,  and  the  bottoms  on  the  south  side 
— like  those  of  Spring  River— are  often  wider,  and  their  slopes  from 
the  neighboring  hills  are  long  and  gentle.  Its  hills  are  generally  of 
the  same  height  as  those  of  Spring  River.  Its  tributaries,  which  as  I 
said,  lie  on  the  south  side,  start  from  an  easy,  flat  depression,  near 
their  sources ;  then  a  channel  is  formed,  and  we  begin  to  see  low 
blufl's,  becoming  higher  as  we  descend. 

The  principal  tributaries  are  Jenkins',  Jones',  Grove  and  Turkey 
Creeks.  These  smaller  streams  are  well  supplied  from  the  purest 
springs,  passing  out  of  beds  of  clean  gravel. 


WATEE   POWER. 

In  Jasper  there  are  no  navigable  streams,  but  its  water  power  is 
equal  to  that  of  any  other  county  in  the  State. 

Spring  River,  Dry  Fork,  Centre  Creek,  Turkey  Creek,  Grove 
Greek  and  Jenkins'  Creek,  all  afford  a  wonderful  power  for  milling 
purposes.  Some  of  the  small  streams,  at  their  sources,  have  water 
enough  for  extensive  manufacturing  purposes.  I  might  name  the 
springs  at  Fidelity,  those  on  Jenkins'  and  Jones'  creeks,  the  spring  at 
Scotland,  that  at  Carthage,  and  that  at  Mr.  Schooler's.  These  springs 
always  afford  an  abundance  of  water,  and  do  not  freeze  during  the 
coldest  of  weather.  The  spring  branch  at  Mr.  Schooler's,  never 
freezes  for  200  yards  from  its  source,  and  ice  only  begins  to  form  a 
quarter  of  a  mile  from  the  spring. 
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The  shafts  at  Leadville  and  Joplin  generally  reach  strong  streams 
of  good  fresh  water.  This  the  miners  always  turn  to  advantage,  and 
use  in  washing  their  mineral. 

AGRICULTERE. 

Jasper  may  be  considered  one  of  the  best  agricultural  counties  of 
South-west  Missouri. 

The  vallies  along  the  large  streams  are  generally  broad,  often  a 
quarter  to  a  half  mile  in  width,  and  are  very  fertile. 

That  portion  of  the  county  north  of  Spring  Kiver,  and  east  of 
North  Fork,  embraces  the  next  best  farming  land.  Good  crops  of 
wheat,  and  good  average  crops  of  corn  are  produced. 

South  of  Spring  Kiver,  rock  often  approaches  near  to  the  surface. 
Nevertheless,  there  are  occasional  tracts  of  very  desirable  land.  The 
best  land  will  yield  40  bushels  of  corn,  or  15  to  18  of  wheat. 

In  entering  the  county  from  the  north,  we  are  struck  with  the 
change  of  the  soil  and  appearance  of  the  crops.  Having  just  left  a 
sandy  soil,  we  step'upon  a  black  and  richer  one.  The  Chert  and  Lime- 
stone soils  are  generally  of  a  dark  color,  except  when  the  red  Clay 
comes  near  the  surface. 

Most  of  the  crops  peculiar  to  counties  north  of  this,  are  raised 
here.  Beside,  good  crops  of  cotton  can  be  raised,  and  peanuts  grow 
very  well.  The  fruits  have  not  as  yet  been  much  planted,  but  the  soil 
and  climate  are  such  as  to  invite  the  planting  of  large  orchards  and 
vineyards. 


SUHFACE    DEPOSITS. 

The  material  overlying  the  solid  rocks  may  be  referred  to  "  local 
agencies." 

Solid  beds  of  rock  often  appear  on  high  ground,  and  can  always 
be  reached  within  a  few  feet  of  the  surface.  The  soil  and  subsoil,  both 
combined,  are  not  often  over  two  feet  deep,  with  downward  succes> 
sions  of  red  Clay  and  Gravel  for  from  4  to  8  feet,  to  solid  Kock. 
The  Gravel  is  even  sometimes  at  the  surface,  and  often  v/ithin  a  foot 
depth.  A  similar  succession  of  loose  material,  is  also  commonly  found 
at  the  Lead  mines.  The  banks  of  the  streams,  also,  are  similar,  of 
which  Centre  Creek  exhibits  : 

No.  1.  1}  feet  dark  soil. 
No.  2.  2  feet  red  Clay. 
No.  3.    3    feet  Gravel  bed  to  the  water  in  creek. 
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On  the  prairie,  two  miles  to  the  south-west  of  Carthage,  excava- 
tions show  water-worn  Chert  pebbles  at  the  surface.  At  the  old 
mines  in  Sec.  33,  four  miles  south-east  of  Carthage,  similar  pebbles 
were  observed.  These  were  found  at  60  to  70  feet  above  Spring  Kiver 
or  Centre  Creek;  so  it  is  quite  evident  that  no  recent  agency  could 
have  deposited  them  there.  They  must  therefore  belong  to  the  Drifts 
about  its  southern  limit,  but  borne  by  currents  from  some  place 
near  by. 

LOWER    OAEBONIFEKOUS    ROCKS. 

In  this  county  are  found  a  part  of  the  Lower  Carboniferous  For- 
mations and  the  Lower  Coal  Measures.  These  divisions  of  the  Lower 
Carboniferous  appear  to  be  mostly  of  the  type  of  the  Keokuk  Group 
with  overlying  loose  masses  of  Chert  inclosing  fossils  representing  a 
higher  horizon.  Some  of  them  are  fossils  of  the  Keokuk,  some  of  the 
St.  Louis  and  others  again  of  the  Chester  Group. 

The  Limestone  with  occasional  Chert  is  found  along  all  the  streams 
in  the  county  excepting  the  north-western  part  where  we  find  the  Coal 
Measures. 

With  regard  to  the  thickness  of  the  Keokuk  Group  in  this  county 
we  find  it  impossible  to  determine  owing  to  the  various  beds  so  closely 
resembling  each  other;  the  same  fossils  also  occur  in  low  strata  and 
again  are  found  higher  up.  So  we  found  it  impossible  to  trace  out 
any  bed  by  its  fossils. 

We  find  Limestones  at  the  water's  edge  in  the  creeks  which  we 
also  see  within  a  few  feet  of  the  surface  on  higher  ridges.  These  ridges 
being  from  100  to  150  feet  above  the  streams,  probably  not  much  more 
than  150,  we  therefore  think  we  are  safe  in  saying  that  there  is  150 
feet  of  this  Group,  but  can  not  say  how  much  more. 

The  Limestones  are  generally  of  a  uniform  bluish-gra}^  excepting 
when  they  contain  Bitumen,  they  are  then  of  a  darker  color.  They 
are  also  frequently  a  light  or  whitish- gray  or  drab  ;  occur  also  in  both 
thick  beds  and  in  thin  shelly  layers. 

On  Grove  Creek,  north  of  Scotland,  an  exposure  of  57  feet  of 
Limestone  is  represented  by  light  gray  shelly  Limestone,  at  the  top 
containing  Orthis  Keokuh^  0.  diihia  Pro^itotus  cora^and  Phillipsia, 

At  6  feet  from  top  the  Limestone  is  coarse  ash-^rey,  and  at  14  feet 
fine  and  coarse  beds  are  seen  containing  OrtJiis  dubia.  At  22  feet  it  is 
coarse  and  Cherty  ;  at  27,  firm,  hard  Limestone ;  at  30  fee t  there  is  2  feet  of 
coarse  Limestone.  At  15  feet  from  the  bottom  the  Limestone  is  hard 
and  close-grained. 

The  remainder  is  coarse;  thick-bedded  Limestone  to  the  bottom 
of  the  hill.    These  Limestones  often  have  intercalations  and  lentic- 
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Hilar  beds  of  oolitic  Chert  both  in  their  upper  and  lower  parts.  In  the 
lower  parts  of  the  bluffs  at  Carthage  are  seen  2  feet  of  mingled  Chert 
and  Limestone.  Similar  beds  were  also  observed  on  Center  Creek. 
We  also  found  Cherty  beds  with  disseminated  particles  and  fragments 
of  Calcite.  The  Limestone  beds  are  also  often  separated  by  Chert 
layers. 

The  fossils  recognized  in  this  group  were  AcMmedes  (yslxq)  and. 

other  Bryo3oa,  Zaphrentis  centralis  {?)  Z» ,  Amplexus -,  Pro- 

duGi'us  Wortheni^  P.  eora^  P,  AUonensis^  P.  magnus^  P.  mesialis^  P* 
like  P.  alter natus^  P.  Memingii^  {?)  P.  setigerus  {?)  Spirifer  pseudo- 
Uneatus,  Sp-  sulcuspidatu.%S,  Keokuh^  S.  lateralis^  S.suiorhiGularis(f) 
S.  inorassatuSy  S.  Logani^  S,  inorehescens  {?)  S,  tenuiGOstatus^  S,  tenui- 
marginatus  (f)  Althyris  Roissyi  {?)  Althyris planosulcata^  Terebra- 
tulaparva^  P.  trinuGlea^Rhynclionella  mutata^  E.suhGimeata^  Cama- 
rapJioria  suhtrigona^  Clionetes  planumhona  (.^),  Orthis  dubia^Hemi- 
pronites  crenistria^  AviGulopecten  (2  sp,)^  Myalina  San  Ludovici^ 

Phillipsia ,  i&  Platyceras— — ,  Crinoid  stems  are  often  abundant. 

This  rock  with  the  upper  broken  members  forms  the  main  Lead- 
bearing  rock. 

In  the  eastern  part  of  Jasper,  on  Spring  Kiver,  at  Tarter  and  Dud- 
ley's Mill,  and  on  White  Oak  Fork  outcrops  were  seen  of  a  flesh-col- 
ored closely  crystalline  and  very  fine-grained  Magnesian  Limestone  in 
very  thick  beds.  On  White  Oak  Creek  a  single  18  foot  bed  was  meas- 
ured. The  rock  is  evidently  altered  from  a  pure  Limestone  to  a  Mag- 
nesian Limestone,  for  no  well  defined  fossils  are  found.  The  process 
of  alteration  seems  to  have  destroyed  nearly  all  vestige  of  organic 
remains;  a  few  small  but  vague  and  ill  defined  cells  are  left  which 
were  probably  formerly  occupied  by  fossils.  I  saw  an  obscure  form  of 
a  Spirifer  which  may  be  Sp.  rostellatus  and  a  Gapiilus.  Well  defined 
Keokuk  Limestone  is  found  at  a  higher  horizon,  still  I  do  not  know 
that  this  may  prove  to  be  the  lowest  rock  of  the  group. 

On  Turkey  Creek  there  is  an  extensive  exposure  of  heavy  Chert 
bedS;  containing  but  few  fossils  but  whose  i)lace  is  below  the  Lime- 
stone beds  above  named. 

Near  the  mouth  of  Lone  Elm  Greek  a  Chert  Knob  42  feet  high  is 
capped  with  12  feet  of  solid  Chert,  v^^ith  30  feet  lower  slope  over 
which  are  strewn  large  tumbled  masses.  Lower  down  on  Turkey  Creek, 
this  Chert  is  seen  extending  quite  across  the  creek  and  rising  in  the 
valley  beyond  not  less  than  20  feet  thick.  These  Chert  beds  must  be 
equivalent  to  those  of  Shoal  Creek  at  and  near  Grand  Falls  described 
by  Prof.  Swallow  in  the  Missouri  Geological  Report,  1855,  page  95,  of 
which  he  reports  over  a  hundred  feet  thickness.  Observing  no  strong 
a.s— 6. 
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dip  that  would  throw  this  high  in  the  bluffs,  and  from  its  being  rep- 
resented low  on  Shoal  Greek  and  also  on  Turkey  Ureek,  the  evidence 
would  go  to  show  that  this  ijnderlies  the  county  northward,  but  a  gentle 
dip  has  thrown  it  beneath  the  horizon  for  it  is  not  again  seen.  It  also 
thins  out  northward  for  older  rocks  do  not  bring  it  to  the  surface  re- 
posing on  them.  It  is  rare  in  fossils  and  we  have  only  reports  of  its 
containing  Lead. 

UPPEK    CHEKT   BEDS. 

Above  the  solid  Limestone  of  the  Keokuk  Group  masses  of  Chert 
are  found  strewn  over  the  surface  in  many  places,  and  also  interstrat- 
ified  with  red  Clay  until  we  reach  the  bed-rock  of  Limestone.  These 
masses  of  Chert  are  often  sharp  and  flinty,  breaking  into  keen  angular 
fragments,  but  we  also  find  a  white  porous  Chert  apparently  partially 
decomposed  and  sometimes  very  easily  broken  into  the  proper  dimen- 
sions for  making  fences  or  foundations. 

The  thickness  of  this  deposit  is  not  often  over  a  few  feet,  but  ex- 
cavations sometimes  show  it  to  be  as  much  as  20  feet  and  formed  of 
broken  layers  interstratified  with  much  red  Clay.  The  red  Clay  would 
probably  make  an  excellent  stone-ware  for  it  is  generally  either  nearly 
pure  ISilica  or  Silicate  of  Alumina.  This  Clay  was  evidently  at  one 
time  Chert.  I  have  found  it  under  conditions  that  are  incontrovertiblec 
In  Keith's  mine,  Joplin,  a  red  mass  of  Clay  was  noticed  9  inches  by  5 
inches  thick  of  a  flattened  spheroidal  shape,  being  broken  it  shows  the 
concentric  rings  always  seen  in  such  shaped  Chert  masses,  but  it  was 
quite  soft  and  surrounded  by  decomposed  Dolomite.  Yellow  and  buff 
and  pure  white  Clay  are  also  found.  The  white  has  the  appearance  of 
common  tallow.    The  fossils  common  in  the  Chert  are  Bryozoa  {several 

sp*)  Ampl exits ^  Pentr emit es  conoideus ,  Aoiinocrinus  {?) ,  Za- 

phrentis ■,  a  coral  like  Rliombopora^  Spirifer  pseudolineatiis^  S. 

subouspidatus^  S,  spinosus^  S.  Keohulc^  SAnorehesGeiis^   Althyris  pla 
nosuloata^    Rhynolionella    subouneaia^     GamarapJioria    subtrigono.^ 
RhynGhonella  mxitata^  Terebrahila  fiisiformis^  Productus  cora^  Pi\ 

magnus^  Hemipronites  crenistria^  Capidus ^  Aviculopecten- -, 

Avic,  Indianensis^  Myalina  San  LudovicL 

Dr.  Owen,  in  his  Report  on  the  Geological  Survey  of  Arkansas, 
pages  105,  107  and  108,  speaks  of  the  Lead-bearing  rocks  of  South-west 
Missouri,  and  recognizing  their  equivalents  in  the  northern  counties 
of  Arkansas,  pronounces  them  to  belong  to  his  ^'  Barren  Limestone 
Divison  of  the  Subcarboniferous  Group,  not  to  the  Archimedes,"  and 
further  sayo  that  in  Searcy  county^  Arkansas,  there  are  over  200  feet 
thickness,  and  that  it  is  underlaid  by  38  feet  of  Black  Slate. 
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Upon  examination  of  Tennessee  Geological  Eeport,  pages  341  and 
342, 1  find  that  the  description  of  the  Siliceous  Group  answers  very 
well  to  that  of  the  Subcarboniferous  Lead-bearing  rocks  of  South- 
west Missouri. 

SPECIAL    DESCRIPTION. 

As  Dr.  Schmidt  has  in  his  Keports  carefully  given  detailed  de- 
scriptions of  most  of  the  mineral  localities,  I  will  only  describe  those 
not  visited  by  him,  and  but  briefly  touch  on  others. 

A  well  dug  by  Mr.  John  B.  Travis,  six  miles  north  of  Carthage, 
shows  : 

No,  1.    Ifoot  Soil. 
No.  2,    2J  feet  Gravel. 
No.  3.    5  feet  coarse  bluish-gray  Limestone. 
No.  4.    2  feet  Ked  Clay. 

No.  5.    5  feet  blackish-gray,  bituminous  Limestone,  of  coarse  texture,  containing 
a  few  small  particles  of  Zinc  blende. 

I  give  this  because  it  is  the  only  place  in  Jasper  county  north  of 
Spring  River  where  the  rocks  show  that  they  contain  any  Zinc.  Exca- 
vations, in  search  of  mineral,  have  been  made  in  most  neighborhoods 
north  of  the  latitude  of  Carthage,  but  we  have  no  information  of  pro- 
fitable results.  Between  White  Oak  Fork  and  Spring  River,  are  a 
number  of  barren  excavations.  Messrs.  Marquis  and  Mulligan  have 
sunk  shafts  at  several  places  in  Sec.  7,  T.  28,  R.  29,  but  found  neither 
Lead  nor  Zinc.  They  have  certainly  shown  an  industrious  persever- 
ance, notwithstanding  their  ill-fortune. 

One  pit,  near  the  bluffs  of  Spring  River,  is  over  40  feet  deep,  with 
1st,  6  feet  of  red  Clay;  2d,  10  to  15  feet  Clay  and  Gravel,  then  white 
Chert  and  red  Clay  to  the  bottom. 

Another  shaft  close  by/ on  the  edge  of  the  bluff,  passed  over  40 
feet  on  the  face  of  the  Limestone,  throwing  out  quantities  of  red  Clay; 
Chert,  and  Calcite  breccia. 

Some  beautiful  specimens  of  Calcite,  some  of  a  violet-shade,  were 
obtained  here.  Brown  Calcite,  with  curved  faces  having  a  trace  of 
Iron  and  of  Magnesia,  was  observed  in  crevices  in  the  Limestone*  A 
half-mile,  north-east,  is  a  remarkably  shaped  cove  200  by  100  feet 
wide,  sloping  up  gently  to  the  surrounding  hill  and  terminating  at 
one  end  in  a  shallow  sink-hole.  A  pit  44  feet  deep  was  sunk  here  by 
Mr.  Marquis,  passing  through  Chert  into  Keokuk  Limestone,  but  re- 
vealing no  mineral. 

At  Tarter  and  Dudley's  mill,  on  Spring  River,  in  Sec.  15,  T.  28,  R. 
29,1  was  informed  that  at  one  time  about  2  wagon  loads  of  Lead  ore 
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had  been  dug  out  of  the  stream,  and  that  Lead  had  been  found  asso- 
ciated with  Chert  in  the  hill  about  100  feet  above  the  stream. 

Another  locality  in  S.  E.  S.  W.  Sec.  2,  T.  29,  E,  28,  was  visited  by 
Mr.  Norwood,  who  reports  a  shaft  34  feet  deep  passing  through  Clay 
and  Chert  to  Limestone.  Small  pieces  of  Galena,  but  in  great  quan- 
tity, were  found  in  the  Chert  near  the  upper  part. 

Perry's  Mines. 

These  are  in  IS'.  K  Sec.  12,  T.  27,  K  30,  on  land  belonging  to  Wm. 
Carnahan.  The  mining  has  mostly  been  done  by  Mr.  Perry  and  persons 
in  his  employ.  They  are  situated  on  a  gently  sloping  hillside,  over 
which  are  seen  many  shafts.  The  first  pit  is  25  feet  deep,  with  all 
Chert  and  red  Clay  for  19  feet,  then  blue  Limestone  with  Zinc  blende. 
Fifty  feet  south-east,  a  shaft  40  feet  deep  reveals  Limestone  at  33  feet 
from  the  surface.  Another  pit,  near  the  last,  is  33  feet  deep,  and  from 
it  about  2,000  pounds  of  mineral  have  been  taken  out,  some  from  the 
Clay  and  some  was  found  in  detached  cubes  in  the  Limestone.  One 
hundred  feet  east  is  a  shaft  from  which  a  quantity  of  Zhic  ore  was  ob- 
tained. The  ore  occurred  in  a  pocket-shaped  longitudinal  mass,  entirely 
giving  out  at  one  place  but  soon  thickening.  The  Zinc  blende  found 
here  is  desseminated  through  the  Limestone.  Silicate  of  Zinc  also  to 
the  amount  of  several  hundred  pounds  has  also  been  obtained  both 
from  the  Limestone  and  Chert.  Two  hundred  yards  east  a  shaft  was 
sunk  in  the  valley  54  feet  deep,  but  no  Lead  obtained,  but  many  fine 
Calcite  crystals  were  brought  up,  some  of  them,  beautifully  modified. 

Carthage  Mines. 

Some  mining  was  formerly  done  at  several  places  near  Carthage, 
mostly  on  land  belonging  to  Messrs  Tower  and  Eegan.    In  N.  E.  Sec. 
8,  T.  28,  K  31,  I  observed  a  pit  about  4  feet  deep,  showing  chiefly  a 
reddish-brown  heavy  Spar  with  Limonite,    This  place  is  remarkable 
as  being  the  only  locality  where  heavy  Spar  has  been  found  in  this 
county.    Masses  of  Chert  are  strewn  on  the  hillside  below.     A  high 
mound  in  S.  E.  Sec.  8,  is  capped  with  Sandstone  evidently  of  the  age 
of  the  Lower  Coal  Measures.    On  its  southern  end,  a  pit  has  been 
excavated  55  feet  deep.    In  the  thrown  out  debris  I  observed  Shales 
and  Sandstone  with  Stigmaria  and  Ferns,  and  masses  of  dark  ash-col- 
ored argillaceous  Limestone,  showing  obscure  lines  of  fossils  replaced 
by  Calcite,  and  also  intersected  by  minute  Calcite  veins.    The  forms 
of  fossils  were  most  too  vague   to  determine  their  character,  but 
Bryozoa  and  a  fossil  which  may  be  a  Rhomlopora  were  observed. 


JASPER  COUJSTY.  85 


This  rock  has  the  appearance  on  one  side  of  having  been  sub- 
jected to  pressure,  and  of  having  slipped  a  little  while  in  a  plastic  con- 
dition. It  incloses  Zinc  blende,  Calcite  and  Dolomite,  with  fragments  of 
Coal  and  Bitumen  and  Iron  Pyrites,  generally  associated  as  if  in  a 
vein.  I  could  see  no  evidence  of  a  large  quantity  of  any  useful  min- 
eral. 

On  Mr.  Tower's  land  in  S  W.  N.  W.  Sec.  17,  situated  on  a  flat  de- 
pression of  the  prairie,  are  a  number  of  old  shafts  bounded  on  the 
west  by  a  shallow  ravine  running  south.  The  deepest  pits  were  about 
30  feet  deep,  and  occupied  a  space  in  the  prairie  of  about  250x100  feet. 
No  mining  had  been  done  for  some  time,  consequently  none  of  the 
pits  were  in  a  condition  to  be  examined ;  we,  therefore,  are  unable  to 
treat  of  the  occurrence  of  the  ores.  Lead  ore,  Zinc  blende  and  Silicate 
of  Zinc  are  found. 

On  other  lands^  of  this  same  company,  lying  in  Sec.  33,  T.  28,  E. 
31,  are  evidences  of  extensive  mining,  but  none  of  recent  date. 

Several  pits  were  dug  50  feet  deep,  nearly  all  showing  alternations 
of  Chert  and  red  Clay  from  the  surface  down.  In  some  of  them  a  fine- 
grained Limestone  was  reached  at  10  feet.  On  the  south-east  slope 
were  observed  fragments  of  fine  grained  Sandstone  of  a  good  quality 
for  whetstones,  a  portion  containing  remains  of  Stigmaria  iiooides. 
This  was  from  a  shaft  50  feet  deep.  I  was  informed  that  10  inches  of 
Coal  was  found  at  the  bottom.  This  must  be  in  the  form  of  a  pocket, 
for  in  shallow  pits,  adjacent  on  the  west,  are  Lower  Carboniferous 
rocks.  Some  of  the  Limestones  here  are  dolomitic,  and  some  are  bi- 
tuminous. Some  Lead  has  been  found,  but  I  could  obtain  no  data  as 
to  quantity. 

Davis'  Mines, 

Examined  by  0.  J.  Norwood.  These  mines,  worked  by  Morgan  Davis, 
on  land  belonging  to  Wm.  McGowan,  are  located  in  N.  W.  N.  E.  Sec. 
29,  T.  28,  R.  30.  Only  60  pounds  in  all  have  been  taken  out  here — in 
small  pieces — the  largest  weighing  only  one  and  a  quarter  pound.  This 
was  found  associated  with  red  Clay  and  Chert,  occupying  a  fissure  in 
the  Limestone.  Mr.  Davis  has  blasted  considerably  in  the  Limestone, 
and  minute  specks  of  Lead  are  found  in  the  suture  {Stylolite)  joints 
of  the  rock.    Keokuk  fossils  occur  in  the  Limestone. 

Kicker's  Diggings, 

Examined  by  C.  J.  Norwood.  Several  shafts  have  been  sunk  in  Sec. 
17,  T.  28,  K  30,  on  the  dividing  ridge  between  Spring  River  and  Centre 
Creek,  one  passing  through  18  feet  of  Red  Clay  and  Chert  into  Lime- 
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stone.  Another  was  sunk  25  feet  through  Sand  and  Olay  Shales  to 
Limestone.  The  Shale  contains  only  nodules  of  Iron  Pyrites,  on  which 
repose  Zinc  Blende  in  small  quantities. 

Brock's  Mines, 

Examined  by  C.  J .  Norwood.  These  are  in  S.  W.  S.  E.  Sec.  7,  T.  27,  K 
81.  Two  shafts  have  been  sunk,  one  of  them  21  feet  deep  through 
Red  Clay  and  Chert,  but  no  mineral  obtained.  The  other  shaft,  120 
feet  south-east,  is  46  feet  deep,  but  was  in  no  condition  for  examination. 
The  miners  furnished  the  following  section : 

No.  1.    28  feet  Eed  Clay  and  Chert. 

No.  2.    1  foot  soft,  white,  porous  Chert,  somethnes  called  Cotton  Eock. 
No.  3.    2  feet  Eed  Clay. 

No.  4.    15  feet  gray,  coarse  Dolomitic  Limestone,  containing  much  Calcite  and 
some  flesh-colored  Dolomite. 

About  200  pounds  of  Galena  have  been  taken  out  of  No.  3.  At 
the  bottom  the  Galena  seemed  to  enter  a  crevice  in  No.  4,  but  no 
heavier  deposits  were  found.  The  bottom  is  a  cherty  breccia  cemented 
by  Dolomite.  A  small  piece  of  heavy  Eed  Limestone  was  picked  up 
from  among  the  thrown  out  debris,  which  may  probably  contain  Oxide 
of  Lead. 

W.  S.  Fleming's  Diggings, 

In  N.  W.  N.  E.  Sec.  6,  T.  27,  K.  31.  Several  shafts  have  been  sunk, 
passing  through  first  9  feet  of  Clay,  with  some  Chert  and  entering 
Limestone.  The  shafts  here  have  been  dug  27  feet,  obtaining  only  150 
pounds  of  mineral  from  one  of  them,  but  none  in  the  others. 

Grove  Creek  Mines, 

A  particular  description  of  these  mines  will  be  found  in  Dr. 
Schmidt's  Report. 

Calvert's  Shaft, 

Is  33  feet  deep,  and  gives  the  following  section : 

No.  1.    1  foot  Soil  and  Gravel. 
No.  2.    2  feet  Bed  Clay  and  a  little  Gravel. 

No.  3.    Mostly  Chert  and  Clay,  with  Red  and  Yellow  Olay  below,  extending  to 
coarse,  hard,  Gray  Limestone  at  28  feet. 

Lead  was  obtained  at  26  feet,  and  thence  to  the  bottom  generally 
associated  with  Chert,  but  at  the  bottom  it  occurs  in  a  hard,  close- 
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grained  Limestone,  the  latter  also  containing  angular  pieces  of  Chert. 
Some  Silicate  of  Zinc  is  also  found.  In  another  shaft,  40  feet  distant, 
Lead  was  found  at  15  feet  depth,  mixed  with  Gravel.  Another  shaft, 
50  feet  in  depth,  near  Calvert's,  has  been  worked  for  many  years.  Be- 
fore the  war  50,000  pounds  of  mineral  were  raised,  and  during  the  war 
some  mining  was  done,  and  the  mineral  smelted  on  a  logheap,  covered 
with  Clay.  Sixty  feet  west  of  Calvert's,  a  shaft  was  sunk  60  feet  deep, 
but  no  mineral  found.  Another  pit,  75  feet  south-east  of  Calvert's,  50 
feet  deep,  in  mostly  Red  Clay,  with  but  little  Chert,  and  some  Galena, 
at  35  feet  depth. 

Moses  Jewitt's  Shaft. 

Some  Chert  and  Limestone  on  o^e  side ;  on  the  other  crystals  of 
Galena  occur  disseminated  through  Tallow  Clay,  and  10  feet  above 
;the  bottom  large  cubes  occur  in  the  Clay.  In  cherty  Limestone  at  the 
bottom  are  also  large  cubes  of  Galena.  The  Chert  sometimes  forms 
a  brecciated  mass,  with  Calcite,  Clay,  Galena  and  Silicate  of  Zinc. 

Smith's  Shaft, 

Thirty  feet  south  of  Jewitt's,  is  50  feet  deep.  A  good  deal  of  Lead 
was  obtained  at  about  15  feet  depth.  Ked  Clay  occurs  nearly  to  the 
bottom.  During  the  winters  of  1872  and  1873  300,000  pounds  of  min- 
eral were  obtained  from  this  shaft  alone.  The  bottom  rock  is  close- 
grained  Dolomite,  containing  angular  pieces  of  Chert  and  disseminated 
cubes  of  Galena. 

Smith  &  — — . 

Lead  has  been  obtained  here  from  the  top  down,  mingled  with 
Flint  and  Clay.  Near  the  bottom  occurs  a  hard  and  soft  Silicious 
Ximestone,  containing  Galena.  A  side  drift  was  extended  for  20  feet 
and  another  shaft  sunk,  and  mineral  obtained  throughout,  and  in  pay- 
ing quantities.  Another  shaft,  75  feet  east,  and  50  feet  deep,  extends 
10  feet  below  the  Chert  beds.  At  the  bottom  there  is  a  red  Limestone, 
containing  Calcite.  A  little  Zmc  Blende  has  been  obtained.  In  drift- 
ing northward  to  another  shaft  for  16  feet,  8,000  pounds  of  mineral 
were  obtained.  In  a  pit  20  feet  south  of  Smith's,  at  15  feet  depth,  Sili- 
cate of  Zinc  was  obtained. 

John  Brown's  Shaft, 

In  a  pit  in  a  valley  a  half  mile  south,  Galena  was  obtained  at  18  feet 
depth,  from  a  gray  porous  Limestone.  A  little  Zinc  Blende  was  also 
found. 
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Clow's  Shaft. 

This  shaft  is  situated  on  the  edge  of  a  valley,  and  is  80  feet  deep^ 
passing  through  a  loose  local  drift  of  Limestone,  Coal  Shale,  etc.,  to 
Limestone.  I  was  informed  that  30,000  pounds  of  mineral  had  been 
taken  out  in  one  week.  The  Limestone  is  a  coarse-grained  Dolomite? 
containing  innumerable  disseminated  particles  of  Asphaltum,  which 
give  it  a  dark  gray  appearance. 

Olb  Duff's  and  other  Diggings. 

These  mines  are  on  the  prairie,  about  half  way  from  Scotland  to 
Joplin,  and  are  mostly  abandoned.  Occasionally  some  mining  has 
been  done.  On  H.  Taylor's  land,  in  Sec.  25,  T.  27,  K.  32,  are  about  18 
shafts,  indicating  a  superiScial  formation  of  red  Clay,  overlying  coarse 
bituminous  Limestone.  Some  mineral  has  been  obtained  here.  On 
Moffit^s  and  Sargent's  land,  in  the  same  neighborhood,  in  Sec.  31,  S.  E.^ 
T.  28,  K.  32,  there  are  a  good  many  pits  and  a  few  recent  diggings.  Sili- 
cate of  Zinc  and  Galena  have  been  found. 

Birch's  Mines. 

Location,  S.  W.  N.  W.,  Sec,  11,  T.  27,  K.  32.  These  mines,  we  may 
say,  are  tributary  to  the  Grove  Creek,  being  in  sight.  They  occupy 
the  highest  part  of  the  prairie  and  the  shafts  are  sunk  on  level  ground, 
showing : 

No.  1.    1  foot  dark  Soil. 

No.  2.    IJ  feet-yeUow  Clay,  with  but  little  Gravel. 

No.  3.    2  to  10  feet  red  Clay  and  clierty  Gravel. 

Galena,  Carbonate  of  Lead  and  Silicate  of  Zinc  are  the  minerals 
found  here*  The  shafts  are  from  30  to  40  feet  deep,  and  from  many  of 
them  there  has  been  no  mineral  obtained.  In  Leverton,  Davis  &  Co's 
shaft  Lead  was  obtained  from  12  feet  depth  to  the  bottom,  40  feet* 
The  mineral  was  found  diffused  in  buff' and  brown  soft  rock  and  Chert^ 

From  March  1,1873,  to  August  Ist,  these  mines  yielded  40,000 
pounds  of  mineral.  Recent  information  is  that  although  at  one  time 
they  did  not  yield  well  that  they  are  now  yielding  profitably. 

The  Birch  and  Grove  Creek  Mines  are  leased  by  Davis  &  Mur- 
phy, and  from  March  15,  to  August  1,  they  have  shipped  12  car  loads 
of  Lead  from  these  mines,  each  car  containing  270  pigs  of  75  pounds 
each. 
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MiNKRSVILLE. 

This  is  one  of  the  oldest  mining  districts  of  Jasper,  and  is  located 
on  the  Memphis,  Carthage  and  North-western  Eailroad>  being  the 
main  shipping  point  for  all  the  Jasper  county  mines.  The  rock  in  the 
shafts,  whether  Limestone,  Chert  or  Sandstone,  is  hard.  The  minerals 
obtained  are  Galena,  Zinc  blende  and  Carbonate  of  Zinc  ;  some  of 
the  latter  apparently  recently  formed  in  minute  globules  on  brecci- 
ated  Chert,  containing  Zinc  blende-— the  formation  having  taken  place 
since  the  Chert  was  quarried  out  of  the  shafts. 

Bitumen  is  found  in  massive  semiviscid  form  in  the  Limestone,, 
and  associated  with  beautiful  crystals  of  Dogtooth  Spar. 

Stephens'  Mines. 

These  are  owned  by  Davis  &  Murphy,  and  are  located  in  W.  half 
N.  W.  Sec,  31,  T.  27,  K.  33,  on  slopes  of  a  hillside,  making  into  a  narrow 
valley,  tributary  to  Turkey  Creek.  The  formations  include  Clay  and 
loose  Chert  for  10  feet,  then  Chert  and  masses  of  Limestone,  contain- 
ing Zinc  Blende  and  Lead.  None  of  the  shafts  were  deep  when  I  vis- 
ited the  place.  In  Neeley's  shaft,  21  feet  deep,  there  was  some  Chert 
associated  with  a  good  deal  of  decomposed  Dolomite  at  the  bottom.. 
In  the  latter  quantities  of  Galena  were  being  taken  out.  Mr.  Neely 
reported  that  five  men  took  out  a  little  less  than  6,000  pounds  of  Lead 
mineral  in  one  week. 

The  Zinc  Blende  assumes  the  form  and  color  of  beautiful  crystals, 
much  of  it  of  a  Garnet  color. 

Leadville. 

These  mines  are  two  miles  north-west  of  Joplin  and  extend  a  little 
over  a  quarter  of  a  mile  along  a  small  valley,  reaching  north  to  Tur- 
key Creek.  Geo.  Cavanaugh,  Duff  and  Keanden  worked  here  in  1851. 
Taylor  bought  them  in  1851  and  Orchard  mined  here  in  1852.  These 
old  shafts  still  continue  productive.  One  of  them  is  70  feet  deep,  in 
which  mineral  was  obtained  at  50  feet  and  below.  At  the  bottom  is 
solid  Limestone  with  lenticular  Chert  beds,  in  which  Galena  and  Zinc 
Blende  occur  in  horizontal  sheets,  arranged  as  shown  in  Fig.  2. 

In  the  Horseshoe  Diggings  mineral  was  obtained  in  large  quan- 
tities from  shafts  not  over  20  feet  deep.  A  little  higher  in  the  hill  a 
shaft  96  feet  deep  yielded  very  little  mineral.  Loose  Chert  was  taken 
from  the  upper  part.  The  lower  26  feet  includes  Limestone,  brecciated 
and  whitish  Calcite. 

In  Phillips'  shaft,  at  Leadville,  gray  Limestone  was  struck  at  18 
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feet  depth,  which  continued  for  20  feet.  He  then  passed  a  20-inch 
band  of  Galena  and  Zinc  Blende  in  Chert  to  a  soft  opening,  with  hard 
rock  below.  Beautiful  crystals  of  Zinc  Blende  and  Calcite  were  ob- 
tained at  these  mines,  the  Calcite  being  often  in  large.  Amber  colored 
•"'  Dogtooth  "  forms. 

JOPLIN. 

Limestone  crops  out  below  the  town  in  bluffs  on  the  west  side  of 
Joplin  Creek,  for  about  50  feet  from  the  bottom  of  the  hill,  and  on 
the  east  side  of  Lone  Elm  Creek,  not  far  from  Turkey  Creek,  for  25  or 
30  feet  up  the  bluff.  In  Byer's  shaft,  at  the  south-west  corner  of  Jop- 
lin, occurs  a  solid  Dolomite.  So,  although  these  Limestones  extend 
at  intervals  high  in  the  hills,  excavations  show  the  solid  beds  to  be 
wanting  in  many  places  and  their  place  occupied  by  loose  Chert  or 
large  broken  masses  of  Dolomite  or  decomposed  Dolomite  or  red  Clay. 
The  Lead  is  to  be  found  in  these  broken  masses,  mostly  irregularly 
distributed.  Excavations  show  this  broken  mass  to  be  sometimes  as 
much  as  40  feet  thick,  resting  against  a  solid  wall  of  Limestone,  a 
good  example  of  which  may  be  seen  in  Keith's  shaft,  on  Porter's  land. 
The  driftings  here  extend  about  north  and  south  and  show  that  there 
is  a  north  and  south  concealed  line  of  bluff.  The  solid  rock  contains 
some  Galena  but  it  is  mostly  distributed  in  the  soft  mass.    (See  Fig.  3.) 

Excavations  in  Joplin  Valley  frequently  penetrate  a  blue,  shaly 
Sandstone,  which  may  probably  belong  to  the  age  of  the  Coal  Mea- 
sures, but  it  is  evidently  a  drifted  deposit.  We  also  hear  of  a  little 
Coal  being  sometimes  found,  but  these  deposits  are  also  mere  pockets. 
Just  west  of  Joplin,  I  examined  one  of  these,  showing  the  Coal  to  be 
of  irregular  form  of  deposit,  thinning  out  entirely  at  one  end.  The 
other  I  could  not  see,  but  it  also  has  proven  to  thin  out  in  that 
direction.  The  quality  is  poor  and  quantity  insufficient  for  profitable 
mining. 

To  show  the  progress  of  mining  here,  I  give  a  few  statistics,  fur- 
dished  by  Thos.  B.  Dorsey,  of  mineral  taken  out  on  the  Porter  land — 
120  acres : 
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Date. 

Pounds. 

KExMARKS. 

1871.    December , 

4,150 

8,245 

10,350 

63,402 

104,400 

98,000 

48,000 

148,000 

101,000 

72, 000 

118,000 

104,000 

89,5(0 

221,000 

255,000 

400,000 

355, 000 

272,000 

176,000 

164,000 

1872.    Januarv 

]Pebriiarv » 

March 

A.pril 

Mav 

June 

"W^ater  interfered 

July 

August 

^ 

September 

Very  dry.    The  mineral  had  to  be 

October 

hauled  two  miles  to  be  washed. 

"NTovomber  .                 .         . 

December 

1873.    January 

February. 

March 

April 

May 

"*".? " 

June... ... 

July 

lEON    OEE. 


Small  pieces  of  brown  Hematite  are  occasionally  met  with,  but 
none  was  observed  in  quantity  sufficient  for  investment.  At  Mc- 
Daniel's,  two  miles  east  of  Carthage,  a  piece  measuring  one  foot  by 
six  inches  was  picked  up.  It  was  found  with  Chert,  and  may  have 
originated  from  the  upper  Chert  beds  of  the  Lower  Carboniferous 
Formation.  In  Sec.  34,  T.  29,  R.  30,  and  at  several  places  in  the  neigh- 
borhood, small  pieces  of  ore  are  occasionally  found,  but  there  is  no 
evidence  of  any  large  deposit. 

At  Mr.  Isaac  Schooler's,  in  N.  half  S.  E.  Sec.  28,  T.  29,  R,  30,  Mr. 
JlSTorwood  observed  loose  fragments  of  similar  ore  in  a  space  of  about 
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30  yards  in  circumference.     Its  geological  position  is  probably  the 
same  as  that  of  the  other  places  just  mentioned. 

On  Mr.  Tower's  land,  in  N.  W.  Sec.  8,  T.  28,  R.  31,  a  pit  du^  dis- 
closed four  feet  of  heavy  Spar,  with  large  streaks  and  pockets  of 
brown  Hematite. 

COPPEKAS    WELL. 

At.  J.  S.  McConnell's,  Sec.  32,  T.  30,  R.  32,  is  a  well  of  strong 
mineral  water.  Mrs.  McOonnell  informed  Mr.  Norwood  that  if  the 
water  were  sweetened  a  little  it  would  make  excellent  pickles.  This 
proves  it  to  contain  sulphuric  acid.  The  well  was  13  feet  deep,  of 
which  the  upper  S^  feet  of  sandy  Shale  is  divided  from  the  lower  4 
feet  of  sandy  Shale  by  6  inches  of  Goal.  The  water  was  said  to  be 
good  when  the  well  was  first  dug,  but  after  using  it  a  year  and  a  half, 
it  became  suddenly  so  strongly  impregnated  with  sulphuric  acid  that 
it  was  rendered  entirely  unfit  to  drink,  and  impossible  to  use  for 
washing. 

BUILDING    STONE. 

The  Limestones  found  on  most  of  the  streams  are  strong  enough 
and  sufficiently  durable  for  all  building  purposes,  but  are  too  often  too 
irregular  in  their  beds.  They  also  contain  too  much  Chert  to  recom- 
mend them  very  highly,  but  they  will  burn  into  excellent  lime. 

The  Sandstones  are  more  sought  after  for  building  purposes.  They 
may  be  found  in  good  dimensions  and  in  large  quantity.  Good  quar- 
ries can  be  opened  in  the  northwestern  part  of  the  county,  in  T.  30v 
Rs.  32  and  33. 


COAL  MEASURES. 

BY   CHARLES  J.   NORWOOD. 

The  Coal  Measures  are,  with  the  exception  of  three  or  four  smal 
basins,  confined  to  the  north-west  portion  of  the  county.  That  part 
embraced  in  T.  SO,  R.  33,  and  T.  30,  R.  32,  with  about  three  sections  of 
T.  SO,  R.  31,  bordering  on  the  north  county  line.  They  then  spread 
west  into  Kansas  and  north  into  Barton  county,  with  the  rocks  dipping 
a  little  north  of  west.  There  are  at  least  four  and  perhaps  five  dis- 
tinct beds  of  Coal  in  this  region,  all  of  which  have  been  worked  at 
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one  time  or  another.  It  must  not  be  supposed,  however,  that  Coal 
underlays  the  whole  area  laid  down  as  "  Goal  Measures."  For  there 
is  considerable  undulation  of  the  surface,  the  prairie  spreading  out  in 
long,  gentle  rolls  or  slopes,  with  sometimes  the  Lower  Carboniferous 
rocks  approaching  near  the  surface,  covered  by  only  a  few  feet  of  the 
deal  formation,  and  again  rising  in  high  mounds  and  ridges,  some  of 
them  attaining  a  hight  of  100  feet  above  the  general  plain.  About 
one-half  of  the  Coal  beds  occur  only  in  mounds  or  ridges,  and  the 
presence  of  the  others  in  the  low  land  is  governed  altogether  by  the 
regularity  or  irregularity  of  the  surface.  Without  a  topographical 
survey  having  been  made  it  is  therefore  impossible  to  designate  in 
this  report  at  just  what  points  Coal  may  or  may  not  be  reached.  It  is 
believed,  however,  that  at  least  one  bed  of  Coal  is  co-extensive  with 
that  region  included  in  the  area  marked  as  Coal  Measures  on  the  map. 
And  this,  although  it  may  not  be  considered  of  commercial  import- 
ance is  still  valuable  as  a  fuel — taking  the  place  of  timber. 

The  thickest  Coal  is  18  inches,  while  the  thinnest  ranges  from  11  to 
14  inches.  When  capable  of  being  stripped  even  these  Coals  are 
profitable  in  some  parts  of  the  Coal  region. 

The  lowest  bed  is  that  seen  near  Medoc,  on  Little  North  Fork,  at 
Mr.  T.  C.  Arnot's  Coal  bank,  and  is  probably  equivalent  to  the  lowest 
bed  found  at  Cline's  mound,  in  Barton  county.  It  is  14  inches  thick 
and  covered  by  five  and  a  half  feet  of  blue,  sandy,  semi-bituminous 
Shale,  with  Sandstone  still  above.  The  Coal  is  made  up  of  alternations 
of  dull  and  shiny  black  layers.  At  the  top  there  is  considerable 
Pyrites,  but  towards  the  bottom  the  Coal  is  of  good  quality.  A  short 
distance  down  the  creek  Lower  Carboniferous  Limestone  is  found, 
occupying  a  topographical 'position  above  the  Coal,  the  latter  seem- 
ing to  have  been  brought  down  by  a  fault.  This  is  the  more  probable 
as  the  Coal  lies  pretty  horizontally  in  the  creek  bed,  while  at  Medoc, 
where  the  Limestone  was  observed,  we  find  some  26|^  feet  of  Lower 
Carboniferous  rocks  rising  above  the  creek. 

Near  Mr.  Arnots,  another  Coal  was  found  occupying  a  position 
about  ten  feet  above  that  Coal  seen  at  his  bank.  The  bed  is  fifteen 
inches  thick.  At  the  outcrop  it  is  rotton,  and  of  course  we  can  not 
fjudge  of  its  quality.  This  we  believe  to  be  a  new  discovery.  It  is 
capped  by  one  foot  of  conglomerate,  while  above  that  four  feet  of 
hard  gray  Sandstone  is  seen. 

At  Mr.  McConnePs,  in  S.  half  N.  W.  Sec.  32,  T.  30,  E.  32,  a  Coal 
bed  is  found  occupying  a  position  above  Arnot's,  and  is  probably 
equivalent  to  the  Third  Coal  from  the  top  at  Cline's  mound.  Mr. 
JMcC's  Coal  is  11  to  12  inches  thick,  at  one  place  covered  by  a  foot  of 
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light  blue  sandy  Shale,  and  at  another  by  two  feet  of  local  Drift  and^ 
soil,  the  Drift  being  composed  of  small  fragments  of  Carbonate  of 
Iron  and  Sandstone.  Below  the  Goal  is  seen  an  ochreous  blue  Clay 
Shale.  The  same  bed  is  worked  by  Mr.  Thos.  Smith  just  south  of  Mr. 
McOonnell's,  in  S.  K  S.  W.  Sec.  32,  T.  30,  E.  32,  and  is  said  to  be  18> 
inches  thick.  North  and  north-west  of  Mr.  McConneFs,  Sandstone 
is  found  on  a  mound,  being  about  40  feet  above  Smith's  Coal. 

On  Duval  Creek,  7  to  14  feet  of  semi-bituminous  Shale  was  ob- 
served occupying  a  position  below  the  Coal.  This  Shale  is  above  the 
Medoc  Coal,  and  the  Shale  overlying  the  Medoc  Coal  may  be  a  part 
of  this.  Of  this,  however,  we  have  no  proof,  and  it  is  doubtful ;  it 
(the  Medoc  Shale)  may  be  considerably  lower. 

The  following  is  a  general  section  of  rocks  in  sections  28,  29  and 
32,  T.  30,  E.  32  : 

Section  A. 

No.  1.  2  feet  buff  and  grey  micaceous  Sandstone. 

No.  2.  29  feet  slope;  mostly  Sandstone. 

No.  8.  5  feet  sandy  Shale. 

No.  4.  12  to  18  inches  Goal. 

No.  5.  7  to  14  feet  semi-bituminous  Shale  to  bed  of  Duval  Creek. 

In  Sec.  24  (?),  T.  30,  R.  32,  Coal  which  may  be  referred  to  the  top 
bed  at  Cline's  mound,  in  Barton  county,  is  found.  At  this  place  we 
find  five  feet  of  buff  to  brown  micaceous,  generally  soft,  coarse  Sand- 
stone overlying  the  Coal  with  ten  inches  of  conglomerate,  composed 
mostly  of  intercalated  fragments  of  Ironstone.  This  is  seen  on  a^ 
mound,  rising  72  feet  above  the  prairie  level. 

At  Eound  Mound,  in  N.  E.  quarter  Sec.  17,  T.  30.  K.  31,  the  same 
Sandstone  is  found,  capping  the  mound,  while  67  feet  below,  two  feet 
of  "Keokuk  Limestone"  (Lower  Carboniferous)  is  found  exposed  in 
the  prairie.    The  mound  is  45  feet  high. 

Just  west  of  Eound  Mound,  there  is  a  ridge  upon  which  are  two^ 
beds  of  Coal  worked  by  Mr.  Huntley.  These  beds  may  be  referred 
to  the  two  upper  ones  on  Cline's  Mound,  in  Barton  county. 

The  following  section  exhibits  the  relative  position  of  the  strata: 

17  feet  slope  covered  by  fragments  of  Sandstone. 
10  inches  coarse,  gritty,  reddish  and  gray  Sandstone. 
2J  feet  drab  and  reddish  Sandstone  and  Shale,  witli  a  few  Carbonaceous, 
streaks. 

16  inches  good  Coal. 
5  feet  slope. 

18  inches  white  potter's  Claj^ 
1  foot  red  and  ochreous  Clay. 
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No.    8.    12  inches  blue  and  semi-bitiiminoiis  Shale. 

No.    9.    11  mches  Coai. 

No.  10.    50  feet  slope  to  prairie  level. 

From  the  foregoing  observations,  and  with  data  obtained  atCline's 
Mound,  we  are  enabled  to  construct  the  foUovnng  approximate  ver- 
tical section  of  the  Goals: 

No.    1.    55  feet  slope,  lower  part  covered  with  fragments  of  curiously  ripple- 
marked  Sandstone.    This  is  from  a  high  mound. 
8 J  feet  Sandstone. 

10  inches  Conglomerate,  not  always  present. 
16  inches  good  Coal.    Eound  on  Mounds.    (Equal  to  Upper  Lamar  CoaL- 

4  feet  potter's  Clay. 
15  to  20  feet,  Eocks  covered . 

5  feet  sandy  Shale. 

12  to  18  inches  Coal.    Found  on  mounds  and  ridges.      (Equal  to  Middle: 
Lamar  Coal.) 
2  feet  blue  Shale. 
14  feet  semi-bituminous  Shale. 
5  feet  Sandstone. 
4  feet,  Eocks  covered. 
2|-  feet  Sandstone. 

Dv]-  feet  sandy,  semi-bituminous  Shale. 
14  inches  Coal.     (Equal  to  Cline's  Coal.) 
25  feet  slope  (about  this  distance). 
Sub-Carboniferous  Limestone. 

The  foregoing  is  not  given  as  being  an  exactly  correct  section,  for 
it  was  impossible  to  get  a  view  of  all"  the  Kocks.  The  prairie  is  con- 
tinually changing  its  level,  with  long,  gentle  slopes ;  and  as  there 
were  no  means  to  get  the  topography  of  the  country,  we  could  not 
use  that  as  a  basis  for  referring  heights.  However,  we  believe  the 
section  to  be  very  near,  if  not  quite  correct. 

In  W.  half  lot  2,  Sec.  2,  T.  29,  S.  31,  Mr.  James  Goff  has  opened  a 
Coal  bank. 

The  Coai  occurs  in  a  basin  formed  in  Archimedes  (Keokuk) 
Limestone.  The  bed  averages  about  18  inches  in  thickness,  and 
its  greatest  extent  is  N.  N.  E.  The  course  of  the  exposed  face  of 
the  bed  is  S.  E.  and  8.  W.  At  the  S.  E.  end  of  the  bank,  Lower  Car- 
boniferous Chert  is  found  covering  the  surface,  fifteen  feet  above  the 
topographical  position  of  the  Coal,  which  dips  20  deg.  N.,  20  deg.  W. 

At  the  north-west  end  Archimedes  Limestone  is  exposed,  occupy- 
ing a  position  five  feet  above  the  Coal,  which  it  cuts  ofll  The  Coal  at 
this  end  dips  10  deg.  S.,  55  deg.  E.    The  surface  toward  the  north-east 
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is  pretty  level,  and  is  from  7  to  10  feet  above  the  Coal.  Toward  the 
north-west,  south-west  and  south-east,  the  Coal  extends  for  a  short 
distance  only,  bein,^-  cut  off  by  Lower  Carboniferous  Limestone,  which 
is,  we  may  say,  the  surface  Eock.  Toward  the  north-east,  however, 
the  Coal  may  hold  outfor  several  years.  From  the  nature  of  the  coun- 
try, its  exact  limit  in  that  direction  can  only  be  told  by  sinking  shafts. 
It  was  supposed  by  many  that  the  Coal  would  be  found  under  the 
Limestone  at  the  north-west  end  of  the  bank,  and  that  it  would  be 
thicker  and  of  better  quality.  This,  however,  is  a  mistake,  as  it  is 
known  that  no  Coal  occurs  under  that  series  of  Limestones,  (in  the 
United  States,)  of  which  the  one  in  question  is  a  member.  Even  if 
this  Limestone  belonged  to  the  Coal  Measures,  the  strong  dip  of  the 
Coal  would  show  that  it  will  not  be  found  under  this  particular  one. 


CHAPTER    IX. 


BARTON  COUNTY. 

BY   a.   C,   BROADHEAD. 


This  county  embraces  an  area  of  580  square  miles,  including  about 
125  of  timber,  which  is  mostly  confined  to  the  immediate  vicinity  of 
the  streams. 

Timber  is  very  scarce  in  the  western  portions  of  the  county. 

The  general  surface  of  the  county  is  gently  undulating  or  rolling, 
or  occasionally  relieved,  at  intervals  of  from  three  to  ten  miles,  by  a 
mound  gently  rising  above  the  undulating  plains  to  a  hight  of  from 
70  to  140  feet,  but  not  often  more  than  100  feet,  and  often  much  less. 

The  bluifs  along  the  streams  are  not  often  over  50  feet  high.  The 
most  broken  part  of  the  county  is  that  lying  east  of  Horse  Creek,  in 
the  north-east  part  of  the  county. 

STREAMS. 

None  of  the  streams  are  rapid,  nor  are  all  of  them  constantly  run- 
ning; but,  from  the  fact  of  their  flowing  through  and  over  Sandstone, 
the  water  is  not  muddy,  and  is  even  at  times  very  clear.  The  princi- 
pal streams  are  *  North  Fork  of  Spring  Eiver,  sometimes  called 
Muddy;  Little  North  Fork;  Dry  Wood  and  Little  Dry  Wood,  and 
Horse  Creek.  The  central  portion  of  the  county  appears  to  occupy 
the  position  of  a  main  water  shed.  From  this  the  Dry  Woods  flow 
north  and  north-west,  and  the  branches  of  Spring  River  southward. 
The  streams  flowing  north  toward  the  Osage,  those  on  the  south  to 
Spring  River  and  thence  to  the  Arkansas.  The  North  Fork,  entering 
the  county  in  the  South-east,  is   arrested  by  a  barrier  of  Lower  Car- 
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boniferous  rocks,  and  flows  away  to  the  North-west,  skirting  the  line 
of  the  Goal  Measures  and  the  Lower  Carboniferous  rocks  until  it  al- 
most reaches  the  center  of  the  county,  where,  no  longer  impeded,  it 
curves  around  south-west  and  southwardly,  still  keeping  the  Lower 
Carboniferous  formations  on  its  left  bank,  and  leaves  the  county  with 
a  slight  dash  across  a  low  exposure  of  these  rocks. 

Where  the  Lower  Carboniferous  rocks  appear,  we  find  good 
springs  ;  for  instance,  near  Dublin  and  in  Sees.  25  and  30  of  T.  32  Rs. 
29  and  30.  There  are  some  wells  of  good  water  in  the  county,  but 
many  of  them,  when  they  extend  into  the  lower  Shales  of  the  Coal 
Measures,  are  of  a  disagreeable  taste,  either  impregnated  with  Alum 
or  Sulphate  of  Iron.  In  Lamar  are  several  lasting  springs  of  good 
water.  Mr.  Ward,  in  Sec.  33,  T.  31,  E.  30,  has  a  well  of  excellent  qual- 
ity. The  well  is  52  feet  deep,  and  has  a  general  supply  of  about  30 
feet  of  water;  which  mainly  flows  from  a  source  30  feet  below  the  sur- 
face. The  formation,  passed  through  in  boring  this  well,  was  mostly 
Sandstone,  and  two  days  were  occupied  in  boring  the  well,  at  a  cost 
of  $1.00  per  foot.  Mr.  Burr,  three  miles  west  of  Lamar,  bored  a  well 
75  feet  deep  through  Sandstone  and  Sandy  Shales,  at  a  cost  of  |1.50 
per  foot. 

The  streams,  near  their  origin  in  the  prairies,  occupy  a  gently  de- 
pressed valley  for  some  distance,  with  occasional  deep  and  wide  pools 
with  steep  margins  and  full  of  water-plants,  which  look  very  beauti- 
ful in  the  flowering  season.  Among  these  I  might  name  Nymphma 
odoraia^  Brasenia  peltata^  N'liphar  advena. 

When  the  streams  enter  the  timber  their  margins  are  fringed  by 
Birch,  Sycamore,  Elm,  Oak  and  Willow. 

The  first  signs  of  a  growth  of  timber  on  the  prairies  is  the  appear- 
ance of  small  persimmon  bushes.  They  are  very  common  nearly 
everywhere.  On  the  high  mounds  occasionally  are  found  a  few  small 
Cherry  trees.  Cherry  Mound  is  so  called  on  account  of  the  presence 
of  five  small  Cherry  trees,  the  largest  eight  inches  in  diameter.  There 
are  no  other  trees  of  any  kind  within  three  miles.  The  seeds  have 
been  probably  brought  there  by  birds.  Another  low  mound,  three 
miles  south,  has  two  or  three  small  Cherry  bushes  just  growing  up. 

GEOLOGICAL  FORMATIONS. 

The  superficial  deposits  of  this  county  include  Soils  with  some- 
times a  substratum  of  Local  Drift  ol  only  a  few  feet  thickness,  and  the 
Allumum  along  the  streams. 

The  rock  formations  include    Lower    Gafhoniferoiis   and    Goal 

Measures,. 
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LOWER  CARBONIFEKOUS. 

This  system  includes  the  Keokuk  Limestone  and  overlying  Chert 
beds,  which  present  types  of  both  the  St.  Louis  and  Chester  Groups* 
These  formations  show  an  exposed  surface  of  77  square  miles  in  the 
county, 

KEOKUK    GKOUP. 

This  formation  consists  generally  of  a  bluish  gray  or  dark  gray 
Limestone,  generally  Bituminous;  the  Bitumen  being  often  found  fill- 
ing minute  cavities  in  the  rock.  The  Limestone  is  often  in  thick,  even 
layers,  is  always  coarse-grained  and  contains  numerous  fragments  of 
Crinoid  stems.     The   other  fossils   observed  were  ;      AGtinoorinus 

Gouldi  (.^),  Zaphrentis ' ,  Pr,  punctatus,  Pr.  semiretioulatus^  Sp, 

pseudolineatus<^  Hemipronites  crenistria^  Platyceras  — - — ,  PMlipsia 
— — .  The  greatest  observed  thickness  of  these  beds  at  one  place  was 
25  feet.  It  is  probable  that  they  are  about  75  or  80  feet  thick  in  Gol- 
den Grove.  I  say  so,  because  this  Limestone  was  thrown  out  of  a 
well  on  high  ground  near  the  southern  edge  of  the  grove,  and  one 
mile  north  Limestone  of  a  similar  age  appears  in  the  bed  of  a  branch 
at  about  75  feet  lower  down.  They  are  also  seen  on  Coon  Creek  and 
on  North  Fork,  in  the  southern  part  of  the  county. 

CHERT    BEDS. 

Above  the  Limestones  are  seen  loose,  irregular  masses  of  Chert 
strewn  over  the  surface,  but  in  no  place  appearing  in  a  solid  cemented 
bed.    The  fossils  most  abundantly  observed  were  :    Bryozoa  ;  hut  Za- 

phrentis ^Ortliis  dubia^  Produotus  mesialis^P.  semiretioula- 

tits^  Ilemipronites  CTenistria^  Peiitremites  oonoideitS)  and  GranatoGTi- 
nus  granulosus  were  also  found. 

The  Chert  on  North  Fork,  near  Dublin,  abounds  in  Retzia  Ver- 
neuilana  and  Spirifer  spinosus^  indicating  a  Chester  type. 

OLD    DIGGINGS. 

In  Golden  Grove,  in  Sees.  4,  8,  9  and  16,  are  [many  ruins  of  former 
shafts,  most  of  them  now  nearly  filled  up.  These  old  shafts  are  reported 
to  have  been  here  before  the  Government  Surveys  or  first  settlements 
were  made.  Some  years  ago  a  Mr.  Little  explored  an  old  pit  and  it  is 
said  that  he  found  an  iron  pan  and  part  of  an  old  pick  handle.  Others 
have  made  examinations  and  find  the  Chert  beds  including  the  over- 
lying loose  Chert  to  be  22  feet  in  thickness,  reaching  a  Dolomi tic  Lime- 
stone.   One  shaft  recently  cleared,  which  I  examined  disclosed : 
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1.  6  Feet  loose  Chert  and  red  Clay. 

2.  16  feet  reg'ular  but  rough  Chert  layers. 

3.  Dark  ash  Magnesian  Limestone. 

An  examination  around  and  in  these  places  did  not  show  the  pres- 
ence of  any  kind  of  mineral. 

A  recent  well  at  the  hill-top  on  the  edge  of  the  prairie  in  S.  E.  S., 
E.  Sec.  17,  T.  31,  R  29,  gives  the  following  section : 

1.  3  feet  red  Clay  and  Gravel. 

2.  7  feet  red  Clay. 

3.  7  feet  masses  of  Limestone  and  Clay. 

4.  10  feet  Solid  Limestone,  coarse  and  fine  dark  grayish  blue  and  bituminous,  the- 

Bitumen  sometimes  appearing  in  drops. 

Zinc  Blende  and  Iron  Pyrites  are  also  found  in  small  quantities. 

COAL  MEASURES. 

Barton  county  is  underlaid  by  about  503  square  miles  of  Coal 
Measures,  including,  with  the  mounds,  a  total  aggregate  thickness  of 
about  300  feet.  Without  the  mounds  we  have  about  190  feet.  These 
beds  are  referable  to  the  Lower  Goal  Measures  as  heretofore  interpre- 
ted in  Missouri  Geology,  but  nearly  150  feet  belong  to  Measures  which 
lie  below  the  formations  known  as  Lower  Measures,  These  lower  beds 
include  Sandstones,  Shaly  beds  and  about  4  seams  of  Coal.  The  Sand- 
stones diiFer  in  character  from  any  of  those  of  North  Missouri.  The 
farthest  point  north  where  similar  Sandstones  are  seen  is  nearBrowns- 
ville;  Saline  county.  Being  well  developed  on  Clear  Creek,  Vernon 
county,  we  have  in  speaking  of  them  applied  the  term  Clear  Creek 
Sandstone  to  the  upper  member.  The  other  Sandstones  below,  are 
similar  in  character  and  texture.  They  occur  in  thick  and  thin,  mostly 
even  layers,sometimes  ripple-marked,  and  sometimes  with  rugose  irreg- 
ular wave-like  markings  which  seem  to  be  the  result  of  differently 
directed  mud  currents.  Some  markings  also  seem  of  Fucoids.  The 
surfd,ce  of  lamination  is  also  sometimes  exceedingly  smooth  and^even. 
These  Sandstones  are  generally  very  firm  and  are  even  sometimes 
hard.  They  are  mostly  fine-grained  and  contain  some  Mica,  and  seem 
originally  to  have  been  very  pure  Sandstones,  but  are  at  present  gen- 
erally found  completely  saturated  with  Bitumen.  Where  pure  they 
are  of  a  bright  drab  or  inclining  to  a  buff  color.  When  containing  Bi- 
tumen they  are  dark  gray  to  black  and  very  hard,  sometimes  like  a 
Quartzite. 

Wherever  the  Coal  Measures  exist  in  this  county,  excepting  on 
the  higher  mounds  in  the  North-west,  Sandstone  occurs  as  the  surface 
rock. 
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On  North  Fork,  three  miles  North-east  of  Lamar,  it  occurs  in  4  feet 
beds.  Fragments  of  Sigillaria^  Lepidodenron  and  Calamites  were 
occasionally  found. 

At  the  base  of  the  Coal  Measures  we  find  about  16  to  20  feet  of 
blue  sandy  Shales  which  are  often  pyrifciferous  and  sometimes  alumi- 
nous. 

Section  of  Strata  heloio  Fort  Scott  Series, 


B 

Thickness. 

Total 
Thickness. 

Description  of  Material. 

40 

Rough  mottled  Limestone. 

Includes  Shales,  a  few  Limestone  beds  and 
probably  a  few  Sandstones. 

S9 

68  feet 

306  feet   4  inches 

38 

1  foot   6  inches 

248  feet    4  inche? 

Even  bedded  jointed  bituminous  and  very  ' 
hard,  deep  blue  Limestone. 

^ 

■  37 

1  foot   6  inches 

241  feet  10  inches 

Calcareous,    bituminous    and    fos  3iliferous 
Shales. 

36 

6  inches 

240  feet   4  inches 

Hard  black  Slate. 

CO 

•  35 

1  foot 

239  feet  10  inches 

Blue  fossiliferous   Shales  containing  Fro- 
ductus  se?7iireticulatus. 

2. 

34 

5  inches 

238  feet    5  inches 

Bed  of  Shal}^  concretionary  Limestone. 

p_ 

33 

10  inches 

238  feet  5  inches 

Shelly  bituminous  Shales. 

o 

32 

8  inches 

237  feet    7  inches 

Bed  of  dark  concretionary  Limestone. 

1 

31 

3  feet 

236  feet  11  inches 

Bituminous  Shales  with  large  bituminous 
Limestone  concretions  and  round  Shaly 
pyritiferous  concretions. 

o 

o 

e-t- 

30 

2  feet    6  inches 

233  feet  11  inches 

Drab  ochrey  Shales. 

5 

1-5 

29 

2  feet   6  inches 

231  feet    5  inches 

Bituminous  Shales  with  small  concretions. 

CD 

28 

6. inches 

228  feet  11  inches 

Brown  ochrey  Shales. 

12. 

:27 

1  foot 

228  feet   5  inches 
227  feet  5  inches 

Coal. 

Slope  with  a  thin  laj^er  of  Coal. 

Ct' 

26 

34  feet  

25 

18  inches 

193  feet  5  inches 

Coal. 

24 

15  feet 

191  feet  11  inches 

Slope. 

23 

1  foot 

176  feet  11  inches 
175  feet  11  inches 

Red  Limestone. 

Slope  including  beds  of  Carbonate  of  Iron. 

22 

6  feet 

21 

8  feet 

169  feet  11  inches 

Bituminous  Shales  with  Septaria  and  a  calcar 
layer  with  fossils. 

30U3^ 

20 

6  inches 

161  feet  11  inches 

Hard  slaty  Coal. 

19 

16  to  18  inches 

171  feet  5  inches 

Coal. 
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Seetion  of  Strata  Below  Fort  Scott   Series — Continued. 


Thickness. 


Total 
Thickness. 


Description. 


18 

17 
16 
15 
14 
13 
12 

11 

10 


3  feet... 

50  feet... 

1  foot. 


8  feet.. 


160  feet |Shales.    Lower  2  feet  deep  blue  and  and  semi-bitu- 
minous. 


11  inches 


15  feet. 
6  feet . 


152  feet 

149  feet 

99  feet 

98  feet 

96  feet....... 

81  feet  11  inches 


1  foot 

15  feet 

5  feet  6  inches 

10  inches 

35  feet. 

1  foot  6  inches 
1  foot      1  inch 

16  feet 


75  feet  llinches 
74  feet  11  inches 
59  feet  11  inches 
54  feet  5  inches 
53  feet  7  inches 
18  feet  7  inches 
17  feet  1  inch... 
16  feet 


Coal. 

Clear  Creek  Sandstone. 

Conglomerate  and  Iron  ore. 

Coal  (8  to  13  inches)  (Upper  Lamar.) 

Sandstone. 

Clay— upper  4  feet  is  light  drab,  the  lower  is  blue?- 
and  semi-bituminous. 

Thin  layer  of  Limestone. 

Coal. 

Sandstone. 

Semi-bituminous  Shales  not  always  present. 

Coal. 

Sandstone. 

Shale. 

Coal,  lowest  at  Clines'. 

Blue  Shales  containing  Alum  and  Sulphur. 

Chert  Beds. 

Keokuk  Limestone. 


DESCRIPTIVE    SECTIONS. 

In  order  to  show  more  particularly  the  order  of  succession  of  the 
various  beds,  I  here  insert  a  few  sections  obtained  in  various  parts  of 
the  county. 

In  Sec.  15,  T.  32,  R  29,  we  have : 

No.  1.    30  feet  mostly  Sandstone  in  thick  layers  and  ripple-marked. 
No.  2.    Two  feet  outcrop  of  thin  sandy  layers. 
No.  3.    1  foot  rotten  Coal. 

No.  4.    16  feet  sandy  Shales  with  occasional  ochrey  bands  and  also  a  knife-edge 
of  Coal. 

The  Lower  Carboniferous  Limestone  occurs  a  short  distance  norths 
so  we  reasonably  suppose  that  the  above  Section  includes  some  of 
the  lowefjt  Coal  Measure  rocks. 
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No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

x<ro. 

6. 

No. 

7. 

No. 

8. 

No. 

9. 

No. 

10. 

No. 

11, 

No. 

12, 

No. 

13. 

No. 

14, 

No. 

15. 

The  following  Section  includes  some  of  the  lowest  Coal  Measure 
rocks  in  the  county: 

Section  of  Gline's  Mound—S,  W.  See.  34,  T,  81,  R,  31, 

18  inches  Shales  and  Sandstone. 
8  to  10  inches  Rotten  Coal. 

6  feet  6  inches  Clay. 
8  to  10  inches  Crumbling  Coal. 
4  feet  blue  Pire-Clay. 
8  feet  Shaly  Slope— Sandstone  at  the  top. 

1  foot  blue  Shales. 
Band  of  yellow  Ochre. 

2  feet  6  inches  blue  Shales. 
No.  10.    2  inches  concretionary  band  of  Ironstone,  breaking  with  smooth  joints 

into  blocks  which  are  generally  hollow. 
1  foot  6  inches  dark  Semi-bituminous  Slate. 

7  to  10  inches  Coal. 
35  feet  Slope,  containing  Sandstone. 
12  to  18  inches  light  and  dark-blue  Shales. 
12  to  13  inches  Coal. 

Se&tioJi  071  Little  North  Forh  at  the  South  County  Line.. 

This  illustrates  the  Geological  structure  of  the  neighborhood  as 
follows; 

No.  1.  28  feet  Slope,  wuth  outcrops  of  Sandstone. 

No.  2.  5  feet  Sandstone. 

No.  3.  7  feet  slope  30  deg.,  a  thin  Coal  seam  is  probably  concealed. 

No.  4.  12  feet  Shales. 

No.  5.  6  inches  blue  Shaly  Limestone. 

No.  6.  7  inches  Coal. 

No.  7.  16  feet  blue  sandy  Shales. 

No.  8.  13  inches  Coal  in  creek. 

The  neighboring  hills  are  about  10  feet  higher,  and  capped  with 
tumbling  Sandstone. 

Section  one  mile  tvest  of  Lama7\ 

This  includes  a  portion  of  our  Section  at  Oline's  Mound,  as  follows  : 

No.    1.    lOfeetSlope. 

No.    2.    9  feet  Sandstone  in  flag-like  masses. 

No.    3.    6  feet  Sandstone,  in  4  and  8  inch  layers. 

No.    4,    1  foot  Conglomerate  of  Sandstone,  Ochre  and  nodules  of  Carbonate  Of 

Iron. 
No,    5.    10  inches  Coal. 
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No.    6.  7  feet  6  inches  Slope,  with  some  Sandstone. 

No.    7.  4  feet  light  colored  CLiy  Shales. 

No.    8o  1  foot  4  inches  deep-blue  Clay  Shales. 

No.    9.  13  inches  Coal. 

No.  10.  8  feet  6  inches  Slope. 

No.  11.  7  feet  6  inches  thin  and  even  layers,  gray  Sandstone,  with  some  Shaly 

layers  containing  Lepidodendron. 

No.  12.  13J  inches  Coal. 

Two  miles  west  of  this,  on  high  ground  in  Sec.  28,  Mr.  Burr  dug  a 
well  75  feet  deep,  passing  through  7  feet  of  soil  and  jointed  Clay  to 
Clay-Shale,  which  extended  to  30  feet,  at  which  depth  1  foot  of  hard 
rock  was  perforated,  from  which  bituminous  Sandstone  extended  to 
the  bottom.    No  Coal  was  reported. 

The  highest  rocks  in  the  county  appear  in  the  north-west,  capping 
the  mounds  and  belong  to  the  age  of  the  lower  part  of  the  Middle 
Coal  Measures  and  below  the  Fort  Scott  Group.  As  much  as  50  feet 
of  very  bituminous  Sandstone  of  the  Lower  Coal  Measures  crops  out 
on  Drywood  and  its  various  branches  in  the  neighborhood,  including 
2  thin  Coal  seams.  Just  a  little  ways  above  the  Sandstone  we  find  2 
feet  of  good  Coal  capped  by  Shales  and  concretionary  Ironstone 
bands.  This  Coal  is  140  feet  below  the  top  of  Blue  Mound.  On  the 
mound,  10  feet  below  the  top,  there  was  a  peculiar  sandy  textured 
Limestone  (No.  37.)  A  little  below  the  latter  are  many  fragments  and 
some  stumps  of  Coniferous  wood,  measuring  as  much  as  3  and  ^.\  feet 
across  the  surface.  These  stumps  I  regard  as  of  the  same  Geological 
age  as  those  found  one  mile  east  of  Pleasant  Gap,  Bates  county. 

Section  on  Round  Mound  in  Sec,  16^  T.  33,  R.  32--By  C.  J.  Nortvood. 

This  includes  some  beds  of  Limestone  which  may  occupy  a  higher 
Geological  position,  as  follows : 

No.    1.    2  feet  m.ottled,  flesh  and  drab  Limestone,  containing  ^^riHe/e?' ^i?im^2i.s.    1 

suppose  this  rock  to  be  equal  to  the  lowest  rock  at  Butler,  Bates 

county. 
Noc    2.    2  feet  Slope. 

No.    3.    6  inches  Limestone,  with  much  Calcite. 
No.    4.    3  feet  Slope. 

No.    5.    1  foot  drab  Lioiestone,  mottled  with  dark  streaks. 
No.    6.    3  feet  Slope. 
No.    7.    1  foot  6  inches  drab  Limestone,  with  nailhead  Spar  between  the  joints^ 

contains  fossils,   including  Spii^ifei'  lineatns,  LophophyU2i.7n,  "Fusulina 

and  PJiilipsia. 
No.    8.    11  feet  Slope. 
No.    9.    5  inches  Sandstone. 
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No. 

10. 

No. 

11. 

No. 

12. 

No. 

13. 

No. 

14. 

Goal  5 

16  feet  Slope,  with  yellow  Oclire  at  the  lower  part. 

1  foot  dark,  ash  shelly  Lhnestone,  containing  Froductm  mui^icatits^  P, 
PraMe7iianus  and  Hemipi^onites  crassus,  and  aboundino^  in  Chonetes 
mesoloba. 

10  feet  Slope. 

1  foot  hard-blue,  bituminous  Limestone,  breaking  rhomboidally  and  con- 
taining Spirifer  plano-convexiis^  and  Entolium  aviculaticm,  C7'inoid 
stems  and  jBr2/020fl,  (No.  88  of  Gen.  Sec.) 

40  feet  Slope  to  level  prairie. 

inches  thick  has  been  obtained  in  a  neighboring  well, 
which  would  place  it  about  50  feet  below  No.  13  of  the  above  Section. 
On  top  of  the  mound  a  few  masses  of  Limestone  were  seen  contain- 
ing Ghaetetes  miUeporaoeus^  FusiiUna  cylindriGa  and  Zaphrentis. 

Section  on  West  Fork  of  Big  Dry  wood,  in  S.  W.  Sec,  21,  T.  S3,  R.  33  ■--By  C.  J.  Norioood, 

12  feet  Slope. 

13  feet  Sandstone. 
3  feet  6  inches  blue  Clay  Shales ;  bituminous  Limestone  at  the  bottom. 

1  toot  blue  Shalv  Limestone  with  fossils,  including  Productus  Pratte- 
nianus,  Pr.  mm^icatus,  Jlemipronites  ci^assus  and  Chonetes  mesoloba, 

10  feet  6  inches  Sandstone  and  Shales. 
5  feet  Slope, 

2  feet  shaly  micaceous  Sandstone. 
10  feet  Slope. 

13  feet  6  inches  Sandstone  and  Shales. 
18  feet  Slope,  to  water  in  the  creek. 

On  Mr.  Boyd's  land  a  well  was  penetrated  in  search  of  oil  to  a 
depth  of  130  feet,  passing  through  Sandstone  and  Shale  beds.  The 
upper  bed,  Mr.  Norwood  thinks,  is  the  equivalent  to  No.  9  of  his  Sec- 
tion just  quoted. 

The  top  of  the  mound  in  Sec.  27,  is  about  50  feet  above  No.  1  of 
this  Section,  and  is  capped  with  5  feet  of  Sandstone. 

Coal,  18  inches  thick,  was  obtained  by  Mr.  Croghan  in  a  well 
raearly  at  a  vertical  distance  of  60  feet  from  the  top  of  the  mound. 

The  following  includes  the  formation  of  Cherry  Mound  : 

Section  at  Cherry  Mound. 

No.  1.  5  feet  blue  Shales. 

No.  2.  Yellow  ochrey  band. 

No.  3.  1  foot  6  inches  Limestone,  weathers  red  and  brown-ochrey. 

No.  4.  3  feet  blue  Shales. 

No.  5,  2  inches  Coal. 

No.  6.  1  foot  blue  Clay  with  Stigma-ria. 

No.  7.  2  inches  Coal. 

No.  8.  3  feet  Fire-clay. 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

No. 

7. 

No. 

8. 

No. 

9. 

No. 

10. 
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This  mound  presents  an  interesting  appearance  on  the  summit.  A 
circular  basin  has  been  worn  out  by  the  action  of  the  elements,  leav- 
ing a  5  feet  bank  of  Shales  in  the  center,  and  just  at  the  outer  mar- 
gin of  the  mound  there  is  an  elevated  rim  extending  nearly  around  it, 
between  which  and  the  central  small  mound  is  the  excavation  of  5- 
feet  depth.  This  peculiar  appearance  has  given  rise  to  curious  spec- 
ulations. Many  persons  thinking  they  see  evidences  of  ancient  min- 
ing, when  a  few  minutes  close  observation  and  thought  will  at  once 
show  that  these  appearances  can  all  be  traced  to  natural  causes. 
Cherry  Mound  is  70  feet  above  the  neighboring  plains,  and  about  80* 
feet  above  the  Coal  of  Mr.  Johnson,  about  1  mile  N.  E. 


ECONOMICAL    GEOLOGY. 

Of  503  square  miles  of  Coal  Measures  in  this  county,  there  are 
about  480  underlaid  by  an  aggregate  of  4-  feet  of  good  Coal.  With 
this  is  included  a  strip  of  31  square  miles  in  the  western  part  of  the 
county  underlaid  by  6|  to  7  feet  of  Coal.  We  will  then  have  under 
31  square  miles  the  amount  of  224,699,904  tons  of  Coal,  and  under  449^ 
square  miles  the  amount  of  2,002,784,256  tons,  or  a  total  of  2,227,484,- 
160  tons.  Allowing  for  a  waste  of  one-third  in  mining,  we  still  have 
1,484,989,440  tons  of  available  Coal  in  the  county—sufficient  for  all 
county  purposes  during  the  life  of  the  present  generation,  besides 
allowing  for  a  large  export. 

As  yet  there  has  been  but  little  mining  of  Coal  in  this  county 
The  home  market  is  very  limited,  and  facilities  for  transportation  are 
very  poor.  In  the  eastern  portion  of  the  county,  fire-wood  is  gener- 
ally easily  obtained,  but  in  the  western  part  the  inhabitants  will  have 
to  use  Coal.  The  county  is  at  present  but  thinly  settled,  but  when  the 
population  shall  have  increased,  we  may  expect  Coal  mines  to  be 
opened  in  every  neighborhood,  and  Coal  to  become  a  staple  article  of 
commercial  value. 

DESCEIPTION    OF    PRINCIPAL    COAL    BANKS. 

Mr.  Cline,  at  the  foot  of  the  mound,  in  Sec.  34,  T.  31,  R.  31,  works 
a  13-inch  seam.  It  lies  in  the  bed  of  the  branch,  and  is  best  worked 
in  dry  weather.  The  Coal  is  of  good  ordinary  quality.  An  analysis> 
by  Mr.  R.  Chauvenet  gave  : 


BARTON  COUNTY.  KM 


Water 1.54 

Volatile 33.79 

Fixed  Carbon 50.21 

Ash ,..  14.46 

Color  of  ash,  gray ;  rather  a  large  per  cent. 

Sulphur  was  rather  high,  being 5.588  per  cent. 

The  seams  at  the  upper  part  of  the  mound  have  also  been  worked 
at  intervals,  but  are  too  thin  for  profitable  working. 

In  Sees.  28  and  31  of  the  same  township,  an  8-inch  seam  is  some- 
times worked,  which  is  probably  referable  to  that  just  named.  (No^ 
14  of  County  Section.) 

In  Sees.  6  and  7,  T.  30,  R.  31^  a  15  to  18-inch  seam  is  worked  at  the 
surface,  on  an  open  prairie,  at  several  places.  It  here  crops  out  in 
the  edge  of  a  ravine.  On  N.  B.  Wood's  land,  in  Sec.  7,  it  is  capped  by 
thin  layers  of  blue  and  bluish  gray,  fine-grained  Sandstone.  At  Quil- 
lan's  diggings,  in  the  N.  W.  Sec.  5,  the  cap-rock  consists  of  one  foot  of 
blue  and  semi-bituminous  Shales.  Three-quarters  of  a  mile  north- 
west of  this,  on  Anderson's  land,  it  is  capped  by  light  blue  Shales,  and 
5  feet  above  there  is  a  hard  Sandstone.  The  Coal  from  these  various 
places  is  mostly  hauled  to  Lamar, 

At  Jno.  Hubbard's,  in  N.  W.  Sec.  11,  T.  30,  R.  32,  is  an  8-inch  Coal, 
seam,  probably  equivalent  to  No.  14  of  our  County  Section.      Sand- 
stone 21  feet  thick  lies  13  feet  above  it. 

In  S.  E.  Sec.  7,  T.  30,  R.  32,  is  an  outcrop  of  Coal  probably  equiva- 
lent to  the  last,  but  only  5f  inches  thick.  It  has  thin  layers  of  Sand- 
stone  immediately  resting  on  it,  with  an  irregular,  cellular  Ochre  bed 
sometimes  as  the  cap-rock.  This  Coal  I  regard  as  the  equivalent  of 
Hubbard's,  of  one  of  the  upper  seams  at  Cline's  and  the  top  Coal  at 
Lamar,  or  No.  14  of  our  General  County  Section.  There  has  been 
considerable  mining  for  it,  but  on  account  of  its  inferior  thickness 
and  close  approximation  to  the  overlying  Sandstone,  I  imagine  that 
the  mining  has  been  without  profit.  Its  place  is  No.  3  of  the  Section 
on  North  Fork;  at  south  county  line. 

On  George  W.  Evans'  land,  in  N.  half  N.  W.  Sec.  22,  T.  31,  R.  31, 
Goal  No.  4  of  our  Section  appears  in  the  edge  of  a  prairie  branch.  It 
is  one  foot  thick,  of  good  quality,  but  the  water  in  the  branch  is  a 
serious  impediment  to  mining  operations.  The  owners  might  do  well 
to  sink  shafts  a  little  way  down  on  higher  ground.  The  Coal  would 
be  reached  at  the  same  level,  and  there  might  be  a  little  water  some- 
times in  the  way,  but  there  would  be  no  danger  of  being  overflowed 
as  there  is  at  present.  From  this  place  the  ground  rises  very  gently 
back  and  the  hills  are  low.     Each  of  the  three  seams  in  the  bluffs 
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west  of  Lamar  has  been  worked  at  various  times.  The  Coal  seems  to 
be  of  a  good  quality  and  certainly  underlies  the  country  north  and 
west.    The  lower  beds  may  underlie  Lamar. 

Section  at  Tracy's,  in  N.   W.  N.  E,  Sec.  3^,    T.  3.%  R.  30. 

No.  1.  50  feet  Sandstone, 

No.  2.  3  to  6  inches  CoaL    Seen  as  a  rotten,  smutty  streak  at  ''Trace's  Bank,-' 
but  up  stream  it  forms  a  solid  Coal  seam,  (No.  14  of  Greneral  Section.) 

No.  3.  3  inches  ochrey  Clay. 

No.  4.  2  feet  3  inches  dove-colored  Fire  Clay,  with  Stigmaria. 

No.  5.  9  inches  good  bed  of  Ochre. 

No.  6.  1  foot  blue,  olive  and  ochrey  Clay. 

No.  7.  3  feet  blue  Clay. 

No.  8.  14  inches  good  Coal,  (No.  10  of  General  Section.) 

This  Coal  is  worked  at  many  places  for  1|  miles  up  the  branch 
east,  rising  gently  eastward. 

Mr.  Ward,  on  a  neigboring  hill,  bored  52  feet,  mostly  through  hard 
Sandstone,  without  any  Coal.  Near  the  foot  of  the  hill,  or  30  feet 
lower  than  the  surface  of  the  well,  he  struck  the  14-inch  Coal  at  17 
feet  This  will  seem  to  show  that  the  boring  in  the  well  nearly 
reached  the  Coal,  and  also,  between  the  points,  there  must  be  a  dip  of 
a  little  over  5  feet. 

On  Dr.  VanPelt's  land,  in  S.  W.  Sec.  16,  T.  32,  K.  30,  a  1-foot  seam 
is  found  in  a  well  near  the  foot  of  a  hill.  This  must  be  the  equivalent 
of  the  lowest  bed  in  the  hill  one  mile  west  of  Lamar.  For  30  feet 
above,  the  formation  appears  to  be  mostly  Sandstone.  There  are 
probably  other  Coals  concealed. 

On  the  north  side  of  the  Creek  from  the  last  named  place,  a  Coal 
bed  appears  in  the  bed  of  the  Creek,  capped  by  3  feet  of  buff  Clay 
Shales— the  latter  overlaid  by  thick  beds  of  Sandstone.  Its  entire 
thickness  could  not  be  seen,  and  only  1  foot  was  exposed,  but  I  was 
told  it  was  2  feet  thick.  This  Coal  is  probably  the  equivalent  of  the 
bed  sometimes  worked  on  North  Fork  in  north  part  of  Sec.  30,  T.  32, 
R.  29.  At  the  latter  place  it  is  reported  to  be  28  inches  thick,  but 
being  in  the  bed  of  the  stream,  I  could  not  verify  the  information.  It 
is  probably  the  lowest  Coal  in  the  county,  and  is  probably  also  the 
same  that  crops  out  in  Sec.  34,  T.  32,  R.  29.  It  was  reported  to  be  18 
inches  thick,  but  was  so  covered  with  debris  that  I  could  not  see  it. 

On  land  of  Gaddy's,  in  N.  W.  N.  W.  Sec.  3,  T.  32,  R.  29,  Sandstone 
rests  directly  on  Coal  which  was  reported  to  be  12  to  14  inches  thick. 
It  was  concealed  by  rubbish  when  I  was  there,  but  I  suppose  it  to  be 
equivalent  to  No.  1  of  our  Section. 
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The  Goal  last  named  was  also  seen  at  the  corner  of  Cedar  and 
Dade  counties,  13  inches  thick,  and  capped  by  Sandstone  containing 
intercalations  of  Ochre.    The  rocks  here  dip  5°  W. 

Another  place  where  it  was  found  was  in  S.  E.  Sec.  16,  T.  33,  K. 
29,  on  land  of  David  Bass.  The  Coal  here  is  16  inches  thick  and 
capped  by  21  feet  of  Sandstone— the  upper  part  in  thick  layers,  the 
lower  thin  and  even,  and  separated  by  partings  of  blue  Shale. 

In  T.  33,  K  30,  are  several  outcrops  of  thin  Coal  seams,  but  they 
have  only  been  worked  for  neighborhood  uses. 

Cherry  Mound  has  been  already  noticed. 

One  mile  north-east,  on  Mr.  Johnson's  land,  a  third  seam  of  Coal 
was  observed,  presenting  the  following  section  : 

No.  1.    3  feet  Soil  and  Clay. 

No.  2.    3  inches  concretionary  red  Ochre. 

No.  3.    1  foot  3  inches  blue  and  semi-bituminous  ShTiles. 

No.  4.    6  to  8  inches  Coal. 

No.  5.    J  inch  yellow  Ochre. 

No.  6    Blue  Clay. 

As  to  the  exact  geological  position  of  this  Coal,  I  am  not  certain. 
It  is  probably  equivalent  to  the  seams  seen  by  Mr.  Norwood  four  or 
five  miles  north,  and  also  reported  to  be  in  the  well  in  Sec.  17,  T.  32, 
K.  32, 14  feet  from  the  surface. 

North  of  this,  on  East  Drywood,  Coal  has  been  mined  at  several 
places. 

In  Sec.  25,  on  W.  H.  Curless'  land,  a  IS  to  18  inch  seam  was  ob- 
served, 4  to  10  feet  above  the  water.  A  little  further  up  stream,  a  one 
foot  seam  was  being  mined  in  the  bed  of  the  creek,  probably  10  to  15 
feet  below  the  other  seam.  These  seams  must  underlie  the  surround- 
ing country. 

In  the  north  part  of  Sec.  34,  T.  31,  R.  33,  was  observed  a  16-inch 
Coal  occurring  thus : 

No.  1.  Sandstone. 

No.  2.  Few  feet  of  slope. 

No.  3,  Band  of  red  concretionary  Shales. 

No.  4.  2  feet  dark  ochrey  Shales, 

No.  5.  2  feet  blue  Shales. 

No.  6.  16  inches  Coal. 

No.  7.  Slope,  with  Sandstone  below. 

This  is  probably  equivalent  to  the  Coal  of  Johnson's,  above 
named.  If  so,  I  think  I  am  correct.  It  must  underlie  all  of  the  inter- 
vening country. 
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Mr.  Norwood  records  a  Coal  of  the  same  thickness  from  the  well 
of  Mooney,  in  Sec.  23,  T.  31,  R.  33.  He  also  makes  it  equivalent  to  an 
8-inch  seam  cropping  out  in  See's  3,  10,  11  and  13  of  the  same 
township.  He  has  estimated  this  Coal  to  be  60  feet  below  the  Goal 
(No.  17)  of  our  section. 

Passing  over  an  exceedingly  gently  rising  country  for  three  miles 
north-west,  and  at  an  assumed  elevation  of  40  feet  higher,  we  ap- 
proach Martindale's  bank.  This  is  the  furthest  southern  outcrop  of 
the  3-feet  Goal— No.  17  of  General  Section.  The  location  is  S.  E.  S. 
W.  Sec.  30.  T.  31,  R.  33,  near  the  top  of  a  low  mound.  The  Goal  is 
about  3  feet  thick,  but  of  impure  quality,  containing  a  good  deal 
of  Iron  Pyrites,  sometimes  in  thin  bands.  It  is  overlaid  by  4  to  5  feet 
of  blue  Glay  Shales,  with  some  sandy  layers,  capped  by  a  rough 
Ochre  band.  The  mound  limits  this  bank  to  a  few  acres  in  extent. 
Dipping  northward,  we  next  see  it  at  Beebe's,  in  Sec.  7  of  the  same 
township,  just  below  the  general  level  of  the  prairie.  It  crops  out 
here  in  the  edge  of  a  gently  flowing  prairie  draw,  but  its  working  is 
some  what  interfered  with  by  water.  The  Goal  contains  a  little  Iron 
Pyrites. 

An  analysis]  of  Beebe's  Goal   by  Mr.  R.   Ghauvenet,  gave  : 


Water 1.12 

Volatile 84.98 

Fixed  Carbon 50.68 

Ash  (color  of  ash,  pinkish  gray) 13.22 

ISulphur 6.48 

The  per  cent,  of  water  is^small;  fixed  Garbon  very  fair;  but  ash 
and  Sulphur  too  much. 

The  next  point  north  where  observed,  v/as  on  the  land  of  Dr. 
Morerod,  in  the  south  part  of  Sec.  19,  T.  32,  R.  33,  capped  by  blue  and 
red  Shales,  and  of  a  uniform  thickness  of  three  feet.  Three-quar- 
ters of  a  mile  south,  Mr.  Barker  struck  this  Goal  in  a  well,  at  a  depth 
of  68  feet,  passing  through  an  8-inch  seam  at  23  feet.  This  thick 
Goal  seems  generally  to  dip  north  and  west,  as  indicated  from  the 
above,  and  a  few  outcrops  further  east.  On  Henry  Mack's  land, 
in  the  north  part  of  Sec.  29,  of  the  same  township,  it  crops  out  on  the 
south  side  of  a  gentle  draw,  eight  feet  above  the  valley  near  by,  and 
three  feet  thick;  the  upper  six  inches  crumbling ;  that  below  being 
hard;  shining  and  bituminous. 

I  append  an  analys-is  of  this  Goal  by  Mr.  Ghauvenet,  from  which 
it  appears  more  favorably  than  that  of  Beebe's  ™the  Sulphur  being 
2.969  per  cent,  and  other  constituents  as  follows  : 
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Ill 


ANALYSIS. 


Constituents. 

Top. 

Middle. 

0 

W^ater 

2.14 
33.56 
56.02 

8.28 

Faint  pur- 
ple gray. 

1.89 

Volatile 

34.09 

Fixed  Carbon 

58.71 

Ash..... 

5.36 

^Golor  of  ash 

Purple 
gray. 

Bottom. 


1 

.54 

37 

.51 

56 

.65 

4 

.30 

Drab. 

In  Sec.  22,  on  the  land  of  Tucker,  Ward  &  Co.,  it  is  28  inches 
thick,  and  capped  by  six  feet  of  blue  Shales,  the  lower  two  feet  of  a 
deeper  blue,  and  semi-bitnminous. 

The  Coal  is  hard,  black  and  shiny,  with  an  efflorescence  of  Cop- 
peras on  the  surface.  We  find  Sandstone  20  feet  above.  The  Coal 
^tiere  is  well  situated  for  mining,  being  12  feet  above  the  valley. 

A  Coal  that  I  refer  to  this  bed,  has  been  worked  at  several  places 
.south-west  of  Leroy.    In  Sec.  19,  T.  33,  E.  33,  we  find  : 

No.  1.  Sandstone. 

No.  2.  Blue  and  drab  Shales. 

No.  3.  Blue  Shales  with  concretions  of  red  Ochre. 

No.  4.  4  inches  blue  Limestone,  changing  to  a  bright  brown  Ochre. 

No.  5.  21  inclies  bituminous  Shales. 

No.  6,  2  feet  Coal. 

Tlie  following  is  an  abstract  of  C.  J.Norwood's  notes  not  included 
in  the  above. 


McKerrow's  Coal. 


Locality,  S.  E.  Sec.  30,  T.  33,  E.  32,  on  the  East  Branch  of  Big  Dry- 
wood.  The  Coal  is  made  up  of  alternating  shiny  black  and  dull  black 
layers  with  Charcoal  partings.  Markings  of  Stigmariawere  observed 
and  masses  of  Iron  Pyrites  also  occur.  The  Coal  is  45  to  50  feet  below 
the  base  of  Eound  Mound. 

Neil  &  Gilbert's  Coal. 

This  has  been  worked  up  and  down  a  dry  prairie  branch  for  200  or 
300  yards.  The  Coal  is  2  to  3  feet  thick,  equal  to  No.  17  of  general 
section  and  separated  by  a  pyritiferous  band.  The  top,  of  5  inches, 
is  of  poor  qualit}^,  becoming  better  as  we  approach  the  lower  part 
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The  lower  18  inches  is  hard,  compact,  and  shiny  black.  Excepting 
the  dividing  Pyrites  band  we  find  scarcely  any  other  impurities,, 
but  near  the  middle  of  the  seam  a  Sulphur  efflorescence  proceeds 
from  the  joints  and  the  upper  layers  have  plates  of  Carbonate  of 
Lime  inserted  in  the  joints.  Immediately  over  the  Coal  is  3  to  4 
feet  of  shaly  Sandstone  with  occasionally  a  conglomerate,  formed 
of  the  overlying  Sandstone,  cemented  by  oxide  of  Iron.  Twenty- 
five  feet  above  this  Coal  are  beds  of  Sandstone  which  were  traced 
to  the  south  part  of  Sec.  6,  T.  32,  K  33.  At  this  point  a  6-incli 
seam  of  coal  occurs  a  little  above  the  Sandstone  and  capped  by  Bitu- 
minous  Shales,  enclosing  pyritous  concretions,  containing  Produotus 
mwioatus.  When  this  Shale  thins  out  w^e  find  it  replaced  by  ^  to  2^it 
of  local  drift,  formed  of  Sandstone  and  a  Bituminous  Shale,  cemented 
by  Oxide  of  Iron  into  a  conglomerate.  David  Nenger,  in  N.  E.  Sec. 
30,  T.  33,  R.  33,  has  the  same  Coal  as  Neil  and  Gilbert's.  In  Sec.  17, 
T.  32,  E.  33,  a  10-inch  seam,  corresponding  to  the  one  of  Sec.  6, is  seen. 
Twenty-three  to  36  inches  of  Coal  (No.  17)  is  opened  in  the  north  part 
of  Sec.  19,  T.  32,  R.  33.  At  one  place  it  is  covered  by  a  conglomerate, 
at  another  by  18  inches  of  sandy  Shales.  Coal  has  been  mined  at 
several  places  in  Sees.  10. 11,  13  and  14,  T.  31,  R.  33,  of  varying  thick 
ness,  from  8  to  18  inches.  Mr.  Kent's,  in  S.  W.  Sec.  17,  T.  31,  R.  32,  is 
12  inches ;  Mr.  Stinnet'S;  Sec.  34,  T.  32,  R.  31,  is  11  inches ;  0.  Rising's, 
in  the  N.  E.  quarter  Sec.  SO,  T.  35,  R.  31,  is  15  to  18  inches  thick,  cov- 
ered by  sandy  Shales,  excepting  local  drift  at  one  place. 

One  and  a-half  miles  south  of  Lamar,  on  a  branch  heading  south, 
14  inches  of  Coal,  equivalent  to  the  middle  Lamar  Coal,  crops  out.  A 
6-inch,  dark  streak  appears  10  feet  above  with  Sandstone  12  feet  above 
it.  Mr.  Richards,  near  Lamar,  struck  8  inches  of  Coal  in  his  well.  Mr» 
Norwood  thinks  this  is  12  feet  below  the  lowest  Lamar  Coal.  The 
equivalent  of  the  last  is  also  found  at  Mr.  Catlins',  in  the  S.  E,  S.  W. 
Sec.  27,  T.  33,  R.  31,  and  at  Mr.  Broadhurst's,  in  S.  W.  N.  W.  Sec.  16,  T. 
33,  R.  29,  being  18  to  20  inches  thick  at  the  latter  place.  Coal,  equiva- 
lent to  the  middle  Lamar  Coal,  is  found  on  Isaac  Van  Nice's  land,  in 
S.  E.  S.  W.  Sec.  6,  T.  32,  R.  29;  at  Mr  Hazleton's,  in  N.  W.  Sec.  6,  and 
at  Mr.  Crabtree's,  in  N.  E.  Sec.  22,  T.  33,  R.  30. 

In  S.  E.  Sec.  28,  T.  32,  R.  29,  Mr.  Sparks  has  22  inches  of  Coal, 
which  may  be  equivalent  to  the  upper  (?)  Lamar  Coal.  Harrington's 
Coal,  12  inches  thick,  in  Sec.  20,  T.  31,  T.  30,  and  Trace's,  in  N.  W,  N. 
E.  Sec.  32,  T.  32,  R.  32,  are  each  equivalent  to  the  middle  Lamar  CoaL 

IRON    ORE. 
There  are  found  in  this  county  red  and  brown  Hematites,  Carbon- 
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ate  and  Sulphuret  of  Iron  and  Ochres.    The  Sulphuret  is  generally 
diffused,  but  in  small  quantities  in  some  of  the  Coals. 

No  extensive  deposits  of  good  ore  are  observed,  but  the  lower 
Coal  often  carry  just  above  them  beds  of  Ochre  or  soft  Hematite  or 
ferruginous  conglomerate.  The  Upper  Coal,  one  mile  west  of  Lamar, 
is  overlaid  by  an  irregular  bed  of  from  3  to  12  inches,  which  is  some- 
times a  conglomerate  of  Carbonate  of  Iron,  a  little  Sandstone  and 
some  Ochre.  At  other  times  it  is  a  cellular,  soft  Limonite,  with  minute 
Limonite  concretions  alternating  with  a  bright  yellow  Ochre.  A  spe- 
cimen of  this,  analyzed  hy  Mr.  Chauvenet,  gave — 

Insoluble  Silica 31M 

Water  (H.  2,  O.)..... 12.02 

Peroxide  of  Iron  (Fe.  2,  O.  3) 66.29 

99.82 
Metallic  Iron  (Fe.) ^ 39.40 

This  contains  too  much  Silica  to  be  valuable. 

The  brown,  cellular  ores,  abundant  in  many  other  places,  would 
give  about  the  same  analysis. 

They  have  been  incidentally  noticed  in  speaking  of  the  Coal  and 
<3an  only  be  valuable  as  material  for^Ochre  paints.  In  Sees.  18  or  19, 
T.  33,  R.  33,  the  Shales  over  the  Coal  contain  several  concretionary 
bands  and  detached  concretions,  arranged  at  regular  horizontal  inter- 
vals through  the  Shales.  The  bands  are  from  1  to  2  inches  thick, 
formed  of  an  outer  soft  brown  or  red  crust,  then  a  soft,  deep,  bright 
red  Ochre,  with  an  interior  of  ^  to  ^  of  an  inch  shell  of  hard  red  Hem- 
atite. The  interior  is  sometimes  filled  with  soft  yellow  Ochre,  at  other 
times  is  hollow  and  supported  by  small  vermicular  stalactites  of  Hem- 
atite. 

An  analysis  by  Mr.  Chauvenet  gave — 

Insoluble  Silica 24.81 

Water  (H.  2,  0.) 11.90 

Peroxide  of  Iron  (Fe.  2,  0.  3). 63.20 

99.91 
Metallic  Iron : 44.24 

A  good  quality  of  soft  Limonite  was  seen  on  the  prairie  in  N.  E. 
Sec.  23,  T.  33,  E.  33.  The  bed  is  about  2  feet  thick  and  is  exposed  as 
broken  strata  of  40  feet  long  by  20  wide,  on  the  edge  of  a  shallow  ra- 
vine. Across,  on  the  other  side  of  the  ravine,  are  a  few  masses  of  the 
same  ore,  showing  it  to  be  a  regular  bed.  The  quality  is  very  similar 
to  a  deposit  occurring  in  the  Lower  Coal  Measures  of  the  south-west 

a.s— 8. 
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part  of  Cedar  county.  Some  of  it  is  soft  and  shaly  while  other  por-^ 
tions  are  hard,  Further  investigations  may  prove  it  to  be  of  greater 
extent,  if  so  it  would  be  valuable.  Eleven  inches  of  crumbly  Ooali 
was  seen  in  the  ravine  a  little  higher  up. 

Carbonates. 

In  the  S,  K  S,  W.  Sec.  10,  T.  33,  R  33,  on  land  of  a  St.  Louis  bank- 
ing company,  there  is  exposed  a  5-inch,, band  of  rather  poor  Carbonate 
of  Iron,  in  drab  and  Ochrey  Shales.  Below  this  and  separated  by  blue 
Shales  is  a  thin  seam  of  good,  black,  shiny  Coal. 

An  analysis  of  the  Iron  ore  by  Mr.  Chauvenet  gave— ~ 

Insoluble  Silica.... 21.10 

Metallic  Iron. , 33.12 

This  is  probably  the  equivalent  of  the  same  bed  found  in  the  north- 
west part  of  Jasper  county  and  reported  to  contain  silver.  (!) 

BITUMEN. 

This  product  is  quite  common,  being  found  somewhere  in  every 
neighborhood.  The  Lower  Keokuk  Limestone,  in  Golden  Grove,  shows 
it  very  plain  and  some  of  the  Limestones  are  nearly  black.  In  a 
well,  at  the  edge  of  the  prairie,  the  Keokuk  Limestone  is  quite  bitu- 
minous, and  occasional  drops  of  Tar  are  seen. 

On  North  Fork,  in  Sec.  25,  T.  32,  E.  30,  borings  were  made  in  the 
bed  of  the  stream  for  oil  but  were  soon  abandoned.  In  a  well  SO  feet 
deep,  dug  in  Sec.  18,  T.  33,  K.  30^  bituminous  Sandstone  was  struck  at 
12  feet  from  the  surface.  At  L.  Z.  Burr's,  in  Sec.  28,  T.  32,  R.  31,  in  a 
well  75  feet  deep,  bituminous  Sandstone  was  entered  near  the  bot- 
tom. 

A  well  dug  19  feet  deep  in  Sec.  2,  N.  W.  quarter,  T.  30,  R.  33,  ex- 
hibits- 
No.  1.    6  feet  Clay  andlocal Drift, 
No.  2.    11  feet  hard,  dark  blue,  black  Sandstone,  nearly  as  hard^  and  very 

much  like  Quartzite,  highly  saturated  with  Bitumen. 
No.  3.    Deep  blue  Clay  Shales,  with  a  good  stream  of  pleasantly  tasted  water. 

At  Curless',  in  Sec.  25,  T.  33,  R.  33,  a  50  foot  outcrop  of  Sandstones 
shows  most  of  the  beds  to  be  very  bituminous.  At  Leroy  they  are 
similar,  some  beds  being  quite  black  and  fetid.  In  fact  nearly  all  the 
Sandstones  in  the  north-west  part  of  the  county  seem  to  be  saturated 
with  Bitumen.  All  of  a  chocolate  color  are  bituminous,  the  darker 
colored  containing  a  large  per  centage. 

There  is  a  Tar  spring  in  the  K  E.  Sec.  29,  T.  33,  E.  33.    At  this 
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place,  the  Bitumen  regularly  oozes  from,  between  the  layers  of  the 
rocks  and  from  the  Sandstones,  forming  a  thick  indurated  mass  on  the 
surface.  On  the  land  of  Mr.  Boyd,  in  K  E.  N.  E.  Sec.  29,  T.  S3,  R  33, 
a  bore  was  sunk  to  a  depth  of  130  feet  in  search  of  Petroleum.  A 
gentleman  living  near  gave  Mr.  Norwood  a  journal  of  these  borings, 
as  follows : 

No,  1.  30  to  40  feet  Sandstone. 

So.  2.  2  to  3  feet  Soapstone. 

Ho.  3.  50  feet  Sandstone  and  some  oil. 

NOo  4.  4  feet  Shales. 

No.  5.  Coarse,  bitumuions  Sandstone,  in  which  the  boring  was  stopped. 

This  boring  was  made  under  the  soperintendence  of  Mr.  Samuel 
Rose. 

Some  of  the  Sandstones  are  sutficiently  saturated  with  Bitumen  to 
burn  for  several  minutes  when  ignited. 

But  although  Bitumen  seems  to  be  nearly  everywhere  in  Barton 
county,  yet  I  do  not  think  that  it  exists  in  quantity  sufficient  at  any 
place  to  justify  attempts  at  boring  for  it.  It  is  too  generally  dilFused, 
not  in  sufficient  quantity,  or  not  enough  separated  from  the  rock  at  any 
one  place. 

BUILDIMG  STONES. 

Excellent  quality  of  Sandstones,  in  good  even  laiyers.,  exist  nearly 
everywhere  in  the  county. 

G-RITSTOiSrES    OR     aRI.N\DST()  jS' E  S  . 

In  nearly  every  neighborhood  are  found  layers  of  Sandstone, pos- 
sessing a  good  grit  for  grindstones  or  whetstones.  I  might  particularly 
name  a  quarry  in  Sec.  31,  T.  31,  K.  31 ;  also^  in  Sec.  17,  T.  32,  R.  33.  At 
these  places  the  rock  is  fine  grained,  nearly  white,  and  of  a  very  pure 
quality.  Similar  beds  exist  nearly  everywhere  in  the  western  half  of 
the  county:,  and  by  careful  examination  may  be  often  found. 

LIME. 

The  Limestones  on  North  Fork,  near  Dublin,  Ifa  Golden  Grove, 
and  at  Aveiy-s,  in  Sec.  25,  T.  3?,  R,  30,  would  no  doubt  burn  into  a 
good  quality  of  Lime, 
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01>-HER    MINERALS. 
Zinc  Blende, 

In  small  quantities,  lias  been  found  in  the  Keoimk  Limestone  at  Mr. 
J.  H.  Wolfington's,  at  the  edge  of  Golden  Grove. 

I  saw  no  Lead-^  although  the  inhabitants,  for  some  reason,  think 
they  ought  to  have  it.  The  old  diggings  in  Golden  Grove  do  not 
prove  its  existence  there,  still  I  do  not  say  it  does  not  exist  there— it 
may  be  found.  The  Limestones  are  of  the  same  geological  age  as  the 
Lead  bearing  rocks  of  Jasper,  but  because  they  are  it  does  not  follow 
that  they  certainly  bear  Lead  in  Barton.  The  same  Limestone  at 
man}'-  places  in  Jasper  contains  no  Lead. 

A  white,  silky-looking  mineral  was  obtained  by  Mr.  Norwood  from 
McKerrow's  Coal  bank,  which,  on  analysis  by  Mr.  Chauvenet,  corres- 
ponds very  well  with  PiGheringite  (Dana),  a  rare  substance. 

Its  analysis  is  as  follows  : 

Water  (H2,  O) 44.64 

Sulphuric  Acid  (H2,  04) 35.77 

Alumina  (A12,  03)., 15.55 

Magnesia  (Mg.  O) 2.92 


99.91 


This  occurred  as  an  efflorescence  on  Sandy  Shales,  in  bands  of 
one-half  to  two  and  a  half  inches,  of  which  there  were  observed  four. 

MINERAL    SPRINGS, 

At  many  places  in  this  county  the  water  in  wells  has  a  bitter,  dis- 
agreeable taste,  owing  sometimes  to  the  presence  of  Sulphate  of  Iron 
(Copperas),  but  oftentimes  to  Sulphuric  Acid.  That  at  Newport  pen- 
etrates the  lower  blue  Pyritiferous  Shales,  and  is  very  unpleasant  to 
the  taste. 

At  Thos.  Gaddy's,  in  N.  W.  N.  W.  Sec.  3,  T.  32,  K.  29,  the  water  has 
a  strong  copperas  taste.  It  is  27  feet  deep,  having  penetrated  through 
Sandstone  into  Sandy  Shales,  with  Pyritiferous  concretions. 

At  Wm.  Rector's,  in  N.  W.  Sec.  35,  T.  33,  E.  29,  the  well  is  34  I'eet 
deep,  with  18|  feet  of  v^ater  in  it  most  of  the  time,  at  which  depth  it 
gives  a  weak  taste  of  Alum,  but  is  really  not  very  unpleasant  to  taste, 
and  can  be  used  for  washing  purposes.  Mr.  Rector  has  used  the  water 
constantly  for  18  years,  and  his  family  have  enjoyed  good  health. 
Horses  and  cattle  will  not  drink  it.    When  the  water  is  dipped  out, 
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that  flowing  in  has  such  a  strong  Alum  taste  that  it  can  not  be  used 
for  a  week.  In  15  days  it  will  rise  to  its  average  depth.  When  very 
strong,  it  can  not  be  used  for  washing  or  cooking,  nor  will  it  make 
coffee. 

Mr.  Rector  informed  me  that  the  rock  structure  consisted  mostly 
of  Sandstone,  with  14  inches  Goal  at  18  feet  depth  and  a  3-inch  streak 
of  Iron  ore. 

There  is  said  to  be  another  Alum  well  in  this  neighborhood,  but 
it  did  not  come  under  my  notice. 

These  Alum  wells  may  be  valuable  in  the  future. 

At  Milford,  Mr.  T.  B.  Ilendron  has  two  wells,  from  one  of  which  I 
collected  water  for  analysis.  This  water  has  a  disagreeable  taste,  will 
act  on  the  bowels,  but  is  said  to  be  healthy  and  can  not  be  used  for 
washing. 

The  well  is  21  feet  deep,  passing  through- 
No.  1.    15  feet  Clay. 

No.  2.    6  feet  Blue  Shales, 

Sulphuric  Acid  is  the  main  cause  of  the  bad  taste  of  this  water„ 

The  other  well,  100  feet  deep,  is  said  to  be  much  stronger,  but 
there  being  no  means  of  hoisting  the  water,  I  can  not  say  how  it 
tastes.  Mr.  Hendron  says  that  if  a  chicken  is  stewed  in  the  water  it 
will  be  too  bitter  to  eat. 

At  Mr.  Comstock's,  in  Sec.  23,  T.  33,  E.  33,  are  two  wells  contain- 
ing water  of  a  disagreeably  strong  taste.  This  is  probably  owing  to 
the  presence  of  Sulphate  of  Lime. 

The  disagreeable  taste  of  much  of  the  water  of  the  northern  part 
of  this  county  is  owing  to  either  the  presence  of  Sulphuric  Acid  or 
Sulphate  of  Lime. 

AGRICULTURE. 

The  soil  of  Barton  is  not  so  rich  as  that  of  many  other  counties, 
but  there  are  some  very  good  tracts  of  land  in  the  county.  The 
gently  undulating  and  sloping  surface  lies  very  well  for  farming;  but 
the  Sandstone  so  often  approaches  the  surface  as  to  seriously  impede 
cultivation.  Quite  a  good  body  of  land  for  agricultural  purposes  is 
that  near  the  west  line  extending  from  Martindales  to  Leroy ;  but 
this  is  sometimes  spotted  with  light  and  poor  soil.  Another  body  of 
good  land  lies  in  the  northern  part  of  the  county,  north-west  of  Doyles- 
port;  also  in  the  south-east,  near  Golden  City. 

The  best  land,  with  careful  cultivation,  will  yield  62  bushels  of 
corn  per  acre,  and  11  to  15  bushels  of  wheat.  But  some  lands  I  should 
think  might  yield  a  greater  quantity  of  wheat. 
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The  county  at  present  is  but  thinly  settled,  chiefly  owing  to  the 
fact  that  large  tracts  of  land  were  withheld  from  the  market  on  ac- 
count of  uncertainty  of  titles,  but  at  present  the  titles  are  adjusted, 
the  land  is  in  market,  and  oflered  very  cheap  and  in  quantities  to  suit 
the  purchaser. 

The  grasses  flourish,  and  the  prairies  afford  fine  grazing  for  stock. 

But  few  fruit  trees  have  yet  been  planted,  but  the  soil  and  climate 
indicate  that  they  would  succeed  well. 


CHAPTER   X; 


VERNON  COUNTY., 


BY  G,   C.   BROADHEAI). 


This  county  contains  an  area  of  848  square  miles. 

At  a  general  glance  it  appears  to  consist  principally  of  prairie, 
but  excepting  the  southern  portion,  some  of  the  country  between 
East  and  West  Dry  wood,  and  the  flat  ridge  and  slope  lying  between 
the  waters  of  Marmaton  and  East  Drywood,  on  one  side,  and  Clear 
•Oreek  on  the  other,  timber  is  generally  convenient.  With  proper 
care  in  its  preservation,  the  quantity  is  amply  sufficient  for  all  the 
inhabitants  for  many  years.  Still  those  persons  on  the  wide  prairies, 
do  not  often  have  to  haul  fire- wood  or  other  timber,  more  than  four  or 
"B-ve  miles  ;  and  most  of  them  are  also  well  supplied  with  good  Coal 
seams  underlying  their  farms,  although  but  few  of  them  are  exposed 
to  view.  On  Little  Osage  and  Marmaton,  the  timber  belts  are  often 
over  a  mile  in  width.  On  East  Drywood  they  are  over  two  miles, 
with  still  wider  belts  on  Clear  Creek. 

All  the  streams  are  tributary  to  the  Osage,  to  seek  which  they 
preserve  a  general  north-east  course. 

The  main  ridges  have  also  a  north-east  trend. 

The  Osage  touches  the  border  for  ten  miles  along  the  east  part  of 
the  north  line  of  the  county.  Its  two  principal  streams,  the  Marma- 
ton and  Little  Osage,  drain  the  entire  western  half  of  the  county. 
Clear  Creek  drains  the  south-east  quarter,  and  Horse  Creek,  a  tribu- 
tary  of  Sac  Eiver,  just  enters,  and  passes  out  of  the  south-east  corner 
of  the  county.  None  of  the  streams  flow  rapidly;  the  smaller  ones, 
even,  become  quite  low  during  dry  seasons.  The  Osage,  Little  Osage 
and  Marmaton,  flow  continually;  although  the  two  latter,  in  dry  sea- 
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sons,  become  in  shoaly  places  almost  dry.  The  difference  of  eleva- 
tion of  ordinary  water  in  Marmaton,  from  high  water,  is  22  feet ;  the 
height  of  banks  above  ordinary  stage  of  water,  on  the  low  bottoms,  is 
16  feet;  the  higher  banks,  25  to  28  feet.  The  banks  of  Muddy  Creek 
are  20  feet  high. 

The  bottoms  of  the  larger  streams,  are  generally  wide.  Those  of 
Marmaton  and  Little  Osage,  in  many  places,  measure  a  mile  across. 
The  bottoms  along  the  lesser  streams,  are  correspondingly  wide. 

The  Uplands  may  topographically  be  divided  into  three  classes, 
viz.:  The  flats  or  plains,  stretching  off  from  the  foot  of  the  mounds  to 
the  low  ground;  the  mounds,  and  the  hill  lands.  The  country  adja-- 
cent  to  Clear  Creek,  and  its  various  forks,  is  generally  60  to  70  feet 
above  the  valleys,  being  a  little  broken  near  the  streams.  This  dis- 
trict, extending  quite  to  Nevada,  including  the  south-east  quarter  of 
the  county,  has  for  the  most  part  a  gently  undulating  surface,  passing 
to  the  higher  lands  near  Nevada  City,  which  are  abomt  125  feet  above 
the  valley  of  the  Drywood.  North-east  of  Nevada,  reaching  to  the^ 
Osage,  we  find  the  same  gently  sloping  country,  excepting  part  of  T's 
36  and  37,  of  K  30,  north  of  Walker  Station.  It  is  here  diversified  by 
clusters  of  mound.%  reaching  more  than  100  feet  above  the  general 
surface  of  the  prairie.  Blue  Mound  is  150  feet  high,  and  can  be  seen 
from  a  long  distance.  Timbered  Hill,  near  the  mouth  of  Marma- 
ton and  Little  Osage,  is  a  round,  isolated  mound,  170  feet  above  the 
Marmaton,  and  over  100  feet  above  the  surrounding  plain.  Being  sev- 
eral miles  from  other  marked  elevations,  it  is  seen  for  many  miles  off. 
North  of  the  Little  Osage,  a  series  of  mounds  extends  east  and  west 
along  the  county  line,  at  an  elevation  of  over  100  feet  above  the 
gently  stretching  valley  at  their  base.  This  undulating  valley,  from 
30  to  50  feet  above  the  river  bottoms,  extends  westward  and  blends 
into  the  higher  lands  further  west. 

Most  of  the  country  in  R.  32,  lying  between  Marmaton  and  Little 
Osage,  consists  of  a  gently  undulating  plain,  not  more  than  40  to  50 
feet  above  the  principal  streams.  Further  west,  in  R.  32,  we  find  the 
mounds  rising  still  higher.  These  mounds  continue  on  southward 
through  the  county,  interrupted^  sometimes  for  several  miles  by  the 
streams. 

From  Moundville,  a  high  ridge,  or  series  of  connected  mounds, 
trends  off  to  the  south  line  of  the  county,  rising  near  the  northern 
and  middle  line  to  140  feet  above  the  lower  valleys,  or  80  to  100  feet 
above  Moundville  valley.  From  this  range  the  country  slopes  off 
gently  and  gracefully  to  the  Drywoods.  The  occasional  occurrence 
of  these  mounds  gives  a  charming  variety  to  the  landscape.  Many 
of  them  can  be  seen  at  a  long  distance,  and  from  their  summits  the 
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views  are  often  very  fine.  Their  line  of  junction  with  the  lower 
plains  is  often  easy,  and  with  many  farms  in  view,  the  whole  com- 
bined is  pleasing  and  interesting. 

The  easy  and  gently  sloping  country  below  the  mounds,  presents 
a  surface  well  adapted  for  the  construction  of  public  highways.  Rail- 
roads of  easy  grades  and  long  tangents,  could  be  cheaply  constructed 
in  several  directions  through  the  county.  The  counties  north  and 
south,  being  of  similar  topography,  the  construction  of  such  highways 
would  be  comparatively  easy. 

SURFACE   DEPOSITS. 

Undoubtedly  this  county  has  been  subjected  to  glacial  agency  at 
some  former  period  of  time. 

Its  results  may  be  seen  in  the  isolated  mounds  and  deep  valleys 
between.  The  amount  of  erosion  must  have  been  of  great  force  and 
of  long  continuance,  if  we  view  the  mounds  and  long  stretches  of  dis- 
tance from  one  to  the  other.  When  protected  by  the  upper  series  of 
Limestones,  the  erosion  was  not  complete  ;  but  if  these  Limestones 
were  much  broken,  or  entirely  absent,  leaving  the  Sandstones  ex- 
posed, the  waters  would  rush  down  with  resistless  force,  and  bear 
away  all  the  softer  material;  leaving,  for  example,  a  long  stretch  of 
plains  from  the  county  line  north  of  the  Osage  to  Moundville,  over 
12  miles  in  length.  From  the  direction  of  most  of  these  mounds,  I 
would  suppose  the  force  to  have  generally  been  from  north  to  south. 

No  Drift  pebbles  were  seen  on  high  ground,  but  some  wells  ex- 
pose rounded  Gravel  and  Sand.  Near  Nevada,  I  heard  of  a  Gravel 
bed  containing  logs,  etc.,  in  a  well  16  feet  below  the  surface. 

The  bank  of  the  Marmaton,  at  Boswell's,  is  25  feet  high,  and 
composed  of  a  brownish  Clay. 

LOWER    CARBONIFEROUS. 

Limestones  referable  to  the  Keokuk  Group  appear  from  beneath 
Lower  Goal  Measures  at  several  places  in  the  county.  On  Horse 
Creek  we  find  exposed  about  25  feet  thickness,  the  beds  generally  of 
a  gray  color,  with  a  few  feet  of  buff-brown  Limestone  about  the  mid- 
dle portion.  The  next  exposure  north  of  this  is  in  Sees.  5  and  6,  T. 
34,  R.  29,  on  a  branch  of  Clear  Creek.  Next  north  is  a  limited  expo- 
sure in  Section  16,  T.  35,  E.  29.  A  little  north  of  Virgil  City,  we  find 
occasional  outcrops  as  far  north  as  Sec.  13,  T.  36,  E.  29,  and  thence  up 
Clear  Creek  to  White  Oak  Mills.  One  mile  south-west  of  Bellevoir.  a 
12-foot  outcrop  of  cherty,  bituminous  Limestone  occurs  40  feet  above 
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the  water.  This  would  make  over  50  feet  of  this  formation  at  this 
place.  The  only  other  place  where  observed  was  in  Sec.  20,  T.  36,  K. 
?}L  When  seen,  the  beds  are  generally  of  a  bluish  gray  color,  often 
slightly  bituminous  and  containing  many  Ori?ioid  stems.  The  other 
principal  fossils  observed  were  SpirifeT  Keokuk^  Orthis  duhia^  Gho- 
netes  — — ,  Prodicotus  WortJieni^  Productus  semiretiGxilatus^  Tere- 
hratida  (ovate  formed  Sp.),  RhyuGhonella  inutata^  Retzia  Verneuili- 
ana^  Athyris  planosulGata,  Phillipsia  — ,  Zaphrentis  s^nd  Ar- 
chimedes. 

This  Limestone  is  chiefly  valuable  for  making  Lime,  and  at  Mr» 
Hatteen's,  near  Marmaton,  north  of  Nevada,  one  layer  making  excel- 
lent hydraulic  cement  is  found. 

COAL    MEASUEES. 

There  are  90  to  125  feet  of  mostly  Sandstone  and  Shales  in  this 
county,  including  from  the  base  of  the  Coal  Measures  to  No.  23.  This 
embraces  one  good,  workable  Coal  with  other  thin  seams.  Sandstone 
is  the  chief  element  of  this  Group  and  appears  on  the  surface  or  crops 
out  on  the  streams  in  all  that  portion  of  the  county  east  of  East  Dry- 
wood  and  lying  south  of  the  Marmaton  and  Osage,  excepting  the 
Mounds  near  Walker's  Station,  where  it  is  below  the  surface.  W^e 
iind  these  Sandstones  occupying  T.  35,  R.  32,  and  extending  up  and 
along  the  Drywoods  to  the  county  line. 

On  the  Marmaton,  above  the  mouth  of  Muddy,  are  exposed  30 
feet  of  bituminous  Sandstone.  On  Newton's  farm,  two  miles  north- 
west, near  the  line  of  Bates  and  Vernon,  it  is  quite  black,  with  tar 
oozing  out  from  between  the  strata.  Near  Nevada,  and  extending 
north  to  Marmaton,  Sandstone,  with  occasional  shaly  beds,  occurs, 
thus  indicating  a  thickness  of  about  125  feet  of  the  same  Sandstone. 
(Its  main  or  upper  bed  of  50  feet  being  well  developed  on  Clear  Creek, 
we  have,  for  convenience,  spoken  of  it  as  the  Clear  Creeh  /Sandstone.) 

On  Marmaton,  in  Sec.  9,  T.  36,  R.  31,  the  rocks  seen  are  : 

No.  1.    40  feet  Sandstone. 

N^o.  2.    25  feet  olive  Shales. 

No.  3.    lOJ  inches  Coal. 

No.  4.    1  foot  calcareo-pyritiferous  bed. 

No.  5.  7  feet  Shales  and  Fire  Clay.  In  the  lower  beds  are  concretionary,  plant- 
bearing  beds  of  Carbonate  of  Iron,  which  turn  red  on  exposure.  A 
Coal  seam  was  observed,  8  inches  thick,  at  one  place,  but  thinning 
out  at  25  feet  in  either  direction. 

No,  6.    1  foot  Coal. 

No.  7.    6  feet  silicious  and  ferruginous  beds,  with  Stigmaria  ficoides. 
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The  Sandstones  near  Nevada  are  generally  soft  and  often  colored 
a  reddish  brown  ferruginous,  but  there  are  some  good,  solid  beds  for 
building  purposes. 

On  Big  Drywood,  in  Sec.  25,  T.  35,  K  33,  large,  tumbled  beds  of 
Sandstone  are  exposed,  resting  on  about  25  feet  of  sandy,  blue  and 
drab  Shales,  the  latter  containing  some  peculiar,  cup-shaped  fossils, 
which  may  be  Fuooicls. . 

On  McKill  Creek,  near  the  south  line  of  the  county,  are  exposed 
hard  beds  of  dark,  chocolate  colored,  bituminous  Sandstone.  At 
White  Oak  Mills,  on  Clear  Creek,  there  is  a  good  exposure  of  the 
lower  beds. 

Section  at  White  Oak  M-Uls. 

No.  1.    A  few  feet  Slope  from  hill-top. 

No.  2.  25  feet  "  Clear  Creek  Sandstone,"  tolerably  fine-grained,  with  some 
micaceous  beds.  A  few  remains  of  plants  are  seen.  It  occurs  gene- 
rally in  even  flao'S  which  malve  good  grindstones. 

No.  B.    21  feet  Slope.    A  thin  Coal  seam  in  the  lower  part. 

No.  4.    Outcrops  of  Shale  and  fragments  of  Coal. 

No.  5.  33  feet  Slope  to  water  in  Clear  Creek.  The  lower  12  feet  being  Lower 
Carboniferous  Limestone. 

Three-quarters  of  a  mile  south,  12  inches  of  Coal  were  observed 
in  place,  about  15  feet  below  No.  2  of  the  above  Section.  The  Coal 
was  capped  by  light  blue  Shales. 

One  mile  east  of  White  Oak  Mills,  our  Section  includes  both  this 
Coal  and  the  shaly  seam  at  the  Mill,  and  the  rocks  appear  in  the  fol- 
lowing succession: 

5  feet  Sandstone. 
12  feet  drab,  sandy  Shales. 
5  feet  thin  layers  of  Sandstone„ 
2  inches  rotten.  Coal. 

32^  feet  deep  blue  Shales,  with  bituminous  layers.    Ten  leet  from  top 
is  a  seam  of  bituminous  Coal. 
No.    6.    IJ  feet  Shales,  with  concretions  of  pyrltiferous  Limestone  from  0 

inches  to  1 J  feet  diameter,  separated  by  Co7ie  in  Gone, 
No.    7.    2J  feet  black  Shales. 
No.    8.    6  inches  rough,  sandy,  pyrltiferous  Limestone,  containing  a  Gas- 

teropod. 
No.    1).    4J  inches  Coal. 
No.  10.    2  inches  black  Slate, 
No.  11.    2  feet  Fire  Clay. 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No, 

5. 
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No.  9,  of  this  Section,  is  probably  the  exposed  Coal  seam  at  White 
Oak  Mills,  and  the  Coal  in  No.  5  the  equivalent  of  that  seen  a  half  mile 
south  of  the  mills.  The  same  Coal  also  appears  in  the  creek  bank  a 
mile  above  the  mills.  The  Sandstones  of  this  Group  are  often  of  re- 
markably firm  texture  and  generally  very  durable.  They  are  some- 
times  ripple-marked,  and  we  also  find  numerous  rugose,  wavy  mark- 
ings, such  as  would  be  formed  byjoosely  and  gently  flowing  mud,  but 
can  not  be  referred  to  such  a  cause,  for  there  is  no  0!ay  in  their  com- 
position.   It  may  be  Fuooidal. 

In  the  neighborhood  of  White  Oak  Mills  I  observed  some  fine  speci- 
mens of  Sigillaria  and  Lepldodendron ;  Galamites^  Stigmaria  and 
Coniferous  wood  are  also  seen.  The  fossil  forms  called  Sternbergia^ 
are  also  not  infrequent.  These  Sandstones  are  sometimes  ferruginous 
and  small  quantities  of  good  quality  of  brown  Hematite  are  of  fre- 
quent occurrence.    Chalybeate  waters  are  also  rather  common. 

Near  White  Oak  Mills  the  Sandstone  did  not  seem  to  be  bitumin- 
ous, and  in  the  Nevada  Sandstones  only  minute  traces  of  Asphaltum 
were  observed.  Considerable  Iron  is  seen  near  Nevada,  but  too  inti- 
mately connected  with  the  Sandstone  to  be  valuable. 

From  our  observations  the  position  of  the  strata  is  nearly  hori- 
zontal. From  the  east  line  of  the  county  to  the  line  of  R's.  32  and  33^ 
and  from  the  south  line  to  the  Marmaton  the  dip  from  this  west  and 
north  limit  is  west  and  north. 

MARAIS    DES    CYGNES    COAL. 

The  well-known  Coal  occurring  as  a  3  to  6  feet  bed,  sometimes 
worked  at  many  places  between  the  Little  Osage  and  Marias  des 
Oygnes,  as  far  west  as  the  line  of  R's.  31  and  32, 1  shall  speak  of  as 
the  Marais  des  Cygnes  Coal,  and  the  group  of  rocks  occurring  with  it 
as  the  Marais  des  Cygnes  Group.  In  the  eastern  half  of  the  county  it 
may  only  be  found  in  T's.  36  and  37  of  E.  30.  The  lower  part  of  Tim- 
bered Mound  includes  this  and  other  Coals. 

Section  at  the  Base  of  Timbered  Mound, 

Sandstone^ 

2J  feet  seam  of  rotton  Coal. 

3  feet  thin  layers  of  drab  and  yellow  Sandstone  with  Stigmaria^ 
sometimes  replacing  Fire-clay. 

2  feet  yellow  and  blue  banded  Clay  with  Selenite. 

1  foot  red  and  yellow  Clay. 

2J  feet  rough  nodular  silico-ferruginous  rock,  with  Selenite. 

4  feet  blue  shaly  Sandstone,  with  sandy  Ironstone. 
6  feet  blue  Shales,  wnth  calcareous  Ironstone— contains  plants. 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No, 

6. 

No. 

7. 

No. 

8. 
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No.    9.  '' Coue  in  Cone." 

No.  10.  2  feet  semi-bituminous  Sliales* 

No.  11.  2  feet  3  inches  blue  calcareous,  bituminous  and  pyritiferous  Shale, 

containing  Pr,  muricatus,  etc. 

No.  12.  18  to  20  inches  Coal. 

No.  13.  6  feet  Fire-clay,  upper  half  blue,  the  lower  brown  and  gypsiferous. 

No.  14.  2  inches  Coal. 

No.  15.  IJ  feet  Clay  and  blue  concretions. 

No.  16.  IJ  feet  dark-blue  Clay. 

This  Section  includes  the  Marais  des  Cygnes  Coal,  and  the  lower 
beds  closely  resemble  those  cropping  out  on  the  Little  Osage,  in  Sec. 
22,  T.  37,  E.  33.  About  24  feet  above  the  Marais  des  Cygnes  Coal  is 
often  found  a  ferruginous  Limestone,  with  its  upper  part  shelly  and 
weathering  red,  the  lower  a  dark-ash,  and  often  jointed.  It  is  No.  29 
of  our  General  Section,  and  was  seen  on  Timbered  Hill  and  south  of 
Moundville,  at  Todd's,  in  Sec.  9,  T.  37,  R.  33,  and  in  See's.  11  and  15 
of  T.  37,  E.  33.  The  presence  of  this  rock  would  indicate  that  Coal  is 
below  it  at  no  great  depth.  Its  characteristic  fossils  are  Prodiiotus 
muTioatus^  P.  Prattenanns^  Ghonetes  mesoloha^  Spirifer  oamera- 
tusj  Sp,  lineatus^  Sp.  planoconvexus^  Athyris  sxibtilita^  a  small  Disci- 
na  ^ndjBeUeropJio7i  Montfortianus,  This  Limestone  is  marked  No. 
29  of  our  Section. 

At  Todd's  we  find: 

No.  1.  29  leet  shaly  Sandstone  and  sandy  Shales, 

No.  2.  3-inch  band  of  fossiliferous  Ochre. 

No.  3.  10  inches  drab  Shales. 

No.  4.  3J  feet  Limestone,  No.  29, 

No.  5.  8  feet  drab  Shales. 

No.  6.  10  to  11  inches  Coal. 

BITUMINOUS    LIMESTONE    GEOUP. 

This  includes  60  to  70  feet  of  Shales,  with  2  or  3  thin  seams  of 
Coal  and  some  black  caicareo-bituminous  concretions,  and  a  dark-blue 
bituminous  Limestone  in  the  upper  part. 

Section  on  the  Little  Osage,  in  Sec,  16,   T.  37,  E.  33. 

81  feet  bank  of  the  stream. 
21  feet  Gravel  bed. 

16 J  inches  even  layer  of  Limestone  jointed  perpendicularly,  No.  43. 
6  inches  olive  caicareo-bituminous  Shales. 

10  inches  black  semi-bituminous  Shales,  containing  Spirifer  pla?iocon' 
vexus. 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 
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No.    6.    6  Inches  bitiimiiioiis  Slate,  with  a  few  fossils. 

No»    7,    1  foot  roughly  fractured  bhie  Shales,  abouncliri.o*  in  Prodactus  nuiH- 

catus. 
No.    8.    4J  to  5  inches  bed  of  shaly  concretionary  Limestone,  contains  Fro- 

ductus  PraMenlanics  and  Productus  muricatus. 
No.    9.    10  inches  shelly  blue  calcareous  Shales. 
No.  10.    8  inches  dark  concretionary  bed,  like  No.  8. 
No.  11.    3  feet  bituminous  Shales. 

The  jointed  Limestone  of  this  Section  occupies  the  bed  of  the 
Little  Osage,  two  miles  east,  where  I  obtained  some  good  characteristic 
fossils,  including  Spirifer  lineaius^  TeTebratula  hovidens^  Pfodiiotui^ 
Nebfasoensis^  P.  Prattenianus^  Ghonetes  mesoloha^  AviculoiyeGten 
OGoidentalis  and  Allorisma  regulm^is.  This  Limestone  is  generally 
recognized  by  its  even  bed,  and  being  jointed  by  vertical  cracks  into 
rhomboidal  masses,  very  hard  and  heavy,  and  giving  out  a  bitu- 
minous odor.    It  is  much  used  for  building  and  looks  well  in  a  wall. 

Going  southward,  it  is  found  on  Marmaton  at  Alexander's  Ford, 
southward  near  Cox's,  and  half  way  up  the  mounds  south  of  Mound- 
ville.  In  K.  33,  near  the  line  of  T's  36  and  37,  are  seen  the  beds  un- 
derlying this  Limestone,  with  the  Goal,  which  occurs  20  feet  below. 
On  Cook's  farm,  three  miles  south-west  of  Moundville,  the  Lime- 
stone (No.  43)  is  found  with  the  Coal  30  feet  below.  Five  feet  below 
the  Limestone,  the  Shales  inclose  large  black  bituminous  concretions. 
These  concretions  were  seen  at  several  places  in  this  vicinity;  also, 
in  the  northern  part  of  T.  36,  R.  33,  and  at  some  other  localities,  but 
never  forming  a  continuous  bed.  They  correspond  to  what  is  known 
as  the  Fort  Scott  Marble,  but  cannot  be  considered  of  much  value  for 
such  purposes, 

FOKT    SCOTT    Gl^OTJP. 

This  includes  the  highest  Kocks  seen  in  the  county.  They  occupy 
all  the  higher  lands  in  R.  33  and  R,  32,  north  of  the  Little  Osage. 
This  Group  embraces  several  thick  beds  of  Limestone,  which  are  use- 
ful for  making  lime,  and  two  beds  of  Coal,  Our  section  on  the 
mounds  below  Moundville,  was  the  only  place  where  the  beds  were 
found  connected  with  other  lower  Rocks. 
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No. 

3. 

ISTo, 

4. 

No. 

5. 

No. 

6. 

No. 

7, 

No. 

8. 

No. 

9. 

No. 

10. 

No. 

11. 

Moundville  Section. 

No.    1.    6  i'eet  Slope  from  hill  top. 

No.    2.  12  inches  gray  Limestone,  weathers  in  part  brown. 

8  inches  butY  and  brown  Limestone, 

4  feet  2  inches  bituminous  Slates,  inclosing  small,  flattened  concre- 
tions.   These  Slates  are  jointed  reo-nlarly—S.   W.  45  deg.jandN. 

W,  (?)  45  deg.,  magnetic  course. 

17  inches  Coal— No.  52  of  General  Section. 

11  feet  Slope. 

Outcrop  of  rough jiiottled  Limestone. 

63  feet  Slope. 

Jointed  bituminous  Limestone, 

15  feet  Slope. 

Ifoot  Coal— No. 47  of  General  Section. 
No.  12.    50  feet  Slope. 
No.  13.    Ked  Limestone. 
No.  14.    22  feet  Slope. 
No.  15,    Thick  Coal— No.  23  of  General  Section. 

(For  the  section  at  Fort  8cott,  Kansas,  see  our  General  Section, 
Nos,  44  to  55.     No.  44  contains  many  concretions  of  yellow  Ochre.) 

The  top  Limestones  below  Moundville,  contain  Oa7ripophylhmi, 
(?)  LopJiopliyllum  proiiferum^  and  Grinoid  stems.  At  other  places 
were  observed  Spirifer  lineaius^  ArGhmooidaris  — —— -,  and  Pro- 
ductus  splendenS'. 

The  next  lower  Limestone  (No.  ^0)Q.o\itm.i\^  PraduGtuspunGtatics^ 
P,  7ntiriGatuSj  P,  Gostatus,  P.  Pratt&nanus^  Phj/nc/ionella  Osagensis^ 
Hemiproniies  crassus,  Grinoid  stems,  I^isiidapora  nodulifera^  and 
Fiisulina* 

ECONOMICAL  GEOLOGY. 

COAL. 

Most  of  the  Coals  seem  to  contain  an  excess  of  Bitumen,  and  are 
generally  of  good  quality.  Good  beds  may  be  obtained  in  most  sec- 
tions of  the  county.  In  the  central  and  eastern  parts,  the  seams  are 
thin,  and  not  often  well  exposed,  and  but  little  mining  has  been  doneo 
The  seams  in  the  south-eastern  part  of  the  county  lie  below  the  other 
Coals  in  Cedar  county,  mentioned  in  the  geological  description  of 
that  county,  and  are  all  below  Coal  No.  23.  They  are  generally  thin^ 
and  apparently  horizontal;  and  wherever  found  exposed,  may  reason- 
ab.y  be  supposed  to  be  continuous  for  several  miles  beneath  the  sur- 
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face.  Near  White  Oak  Mills  are  two  thin  seams — one  of  a  foot  thick- 
ness, the  other  a  little  thinner.  They  underlie  the  country  south,  and 
may  underlie  that  on  the  west  as  far  as  Nevada. 

The  upper  of  these  Coals  is  probably  the  representative  of  No. 
70  of  the  General  Section. 

In  T.  34,  R.  29,  thin  streaks  of  Coal  are  met  with  in  digging  wells, 
but  farther  west,  on  McCarty's  Branch,  an  18  inch  seam  is  exposed. 

In  T.  31,  E.  30;  are  found  thicker  Coal  beds,  but  It  is  very  proba- 
ble that  one  of  the  seams  is  the  equivalent  of  that  last  above  named. 

On  Dillon's  land,  in  the  north-west  corner  of  Sec.  23,  T.  31,  R.  30, 
we  find  exposed: 

No.  1.    Hard,  coarse,  dark-gray  Sandstone,  in  irregular  layers. 

No.  2.    6  inches  Coal  liaving  a  bituminous  odor.     Appearance,  briglit  and 

shiny. 
Mo.  3.    3  inches  black  Clay  and  bituminous  Shales  in  thin  laminae. 
No.  4.    12  inches  hard  black  shiny  Coal. 
No.  5.    Thick  layer  of  Sandstone— appears  a  little  below. 

Section  on  McLaughlin^ s  land  in  Section  21  of  T.  34,  R*  oO. 

No.  1.     Clay  and  tumbled  flags  of  Sandstone. 
No.  2.     Coal  divided  thus  : 

a — lOJ  inches  soft  Coal. 

b~ll  inches  good  Coal,  jointed  with  Calcite  in  joints, 
lower  layer  irridescent. 

€ — 1  inch  Clay  and  pyritiferous  band,  with  Corc?a^z^e5. 

fZ— 8  inches  impure  Coal,  with  Iron  Pyrites  in  joints. 

A  section  a  half  mile  west  of  this  place,  gave  : 

No.  1.  Sandstone. 

No,  2.  2  feet  cellular  silicious  Kidney  Iron  Ore, 

No.  3.  3  feet  drab  and  blue  sandy  Shales. 

No.  4.  2  feet  Coal. 

No.  5.  20  feet  Slope  to  water  in  creek. 

In  the  Creek  are  deep  blue  Shales,  with  concretions  of  Carbonate 
of  Iron.  This  Coal,  with  thickness  as  above,  may  underlie  most  of  this 
township  and  the  next  one  west.  There  is  a  probability,  but  I  express 
it  with  hesitation  that  it  may  be  the  equivalent  of  the  Moundville 
Coal  and  the  thick  Coal  of  the  northern  part  of  the  county,  or  No.  23 
of  our  General  Section.  It  is  undoubtedly  the  equivalent  of  the  Coal 
examined  by  Mr.  Norwood  in  T.  84,  R.  31,  and  of  the  thick  Coal  in  E. 
33  of  Barton  county. 
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On  McKill's  Creek,  in  T.  34,  E  33,  are  indications  of  two  thin  Coal 
seams,  but  I  only  saw  one  of  7  inches  thickness. 

On  Lander  Branch,  in  the  north-west  part  of  Sec.  6,  T.  34,  R.  31,  a 
1  foot  Coal  seam  has  been  occasionally  worked.  This  may  be  the 
same  Coal  that  is  found  four  miles  north-west,  near  Drywood.  It  is 
probably  the  equivalent  of  No.  10  of  our  Section. 

Seciio7i  at  John  Murray- s,  N.  W.  Sec.  30,  T.  S5,  R,  31. 

Ko.  1.  6  feet  Sandstone.  In  the  lower  part  is  an  irregular  mass  of  'Miidney 
Ore." 

jSTo.  2.  1  foot  to  a  few  inches  of  shaly,  bloc  Limestone,  sometimes  thinning- 
out. 

No.  3.    1  foot  blue  Shales. 

7^0.  4.    1  foot  Coal,  said  to  thicken  to  18  inches.    No,  10  of  General  Section. 

No.  5,    6  feet  blue  Shales. 

No.  (3.    Said  to  be  8  inches  of  Coal  in  the  water. 

Horizontally  north,  we  may  expect  this  Coal  to  underlie  Nevada. 

MARAIS  DES  CYGNEB  COAL. 

At  Moundville,  a  shaft  34  feet  deep  has  penetrated  the  thickest 
known  bed  of  Coal  in  the  county.  Mr.  Harvey  Karnes,  the  proprietor^ 
informed  me  that  the  material  consisted  of-— 

No.  1.  6  feet  Soil  and  Clay. 

No.  2.  10  inches  fragments  of  Sandstone. 

No.  3.  5  feet  Soapstone  and  Clay  Shales, 

No.  4.  12  to  18  inches  Limestone. 

No.  5.  5  feet  red  Claj^ 

No.  6.  17  feet  light  colored,  Clay  Shales.  ■ 

No.  7,  Coal. 

It  was  impossible,  on  account  of  the  water  in  the  sump  and  bad 
air  in  the  chambers,  for  me  to  recognize  the  total  thickness  of  the 
Coah  About  4  feet  was  exposed,  but  Mr.  Karnes  gave  me  the  follow- 
ing order  of  succession,  with  the  thickness  of  the  various  layers : 

No.  1.  ?>0  inches  Coal. 

No.  2.  11  inches  Clay. 

No.  3.  11  inches  Coal. 

No.  4-.  7  inches  Clay. 

No.  5.  30  inches  Coal,    Lower  10  to  12  inches  of  good  blacksmith  quality. 

No.  6.  20  inches  layer  of  compact,  hard  Coal,  with  splintery  fracture— be- 
tween a  cannel  and  a  bituminous  Coal. 
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The  Coal  is  limited  just  north  and  east,  and  extends  southward 
for  three  miles  within  a  belt  a  mile  wide.  It  then  passes  under  the 
mounds,  terminating  probably  ^ve  miles  south  of  Moundville,  and 
includes  here  a  district  of  about  eight  square  miles.  This  Coal  seam 
may  underlie  the  mounds  north  of  Walker's,  but  the  evidences  are 
that  it  is  not  so  thick  as  the  Moundville  bed.  Timbered  Hill  embraces 
it,  but  only  2-|  feet  in  thickness.  In  Sees.  5  and  6  of  T.  37,  K.  31,  and 
in  T.  38,  R.  31,  are  the  best  exposures  of  this  Coal  in  the  county.  It 
is  here  mined  at  various  places  in  open  pits,  and  from  the  east  line  of 
T.  38,  R.  31,  for  ^ve  miles  west.  The  principal  mines  are  owned  by 
Dr.  Bryan,  Bougham,  Oox,  Denton,  Ewell,  Balder,  Brand  and  Parker. 
The  outcrops  are  in  flat  draws  traversing  the  plains,  sloping  southward 
from  the  high  mounds  on  the  county  line  from  10  to  15  feet  above  the 
^elevation  of  high  water  in  the  Marmaton,  and  generally  are  very 
favorably  situated  for  mining.  The  Coal  varies  in  thickness  from  3  to 
4|  feet,  being  intersected  by  a  thin  band  of  Pyrites  about  the  middle. 
The  upper  2  feet  soon  cracks  and  crumbles  on  exposure.  The  part 
below  the  Pyrites  band  is  said  to  be  the  best  smiths'  Coal,  and  only 
that  portion  at  the  bottom  cakes,  the  other  part  burning  to  a  white 
ash. 

Dr.  Bryan's,  m  N.  E.  Sec.  :36,  T.  38,  R.  31. 

The  Coal  is  4  feet  thick  and  crops  out  4  feet  above  high  water  in 
the  Marmaton.  The  lower  2  to  2|  feet  is  hard,  black  and  shining,  and 
apparently  of  good  quality. 

J.  D.  Cox's  Bank,  in  S.  E.  Sec.  26,  T.  38,  K.  31. 

This  is  11  feet  above  high  water.  The  total  thickness  is  53  inches, 
and  is  divided  thus  : 

No.  1.  5  inches  craniblliig'  Coal. 

No.  2.  J  inch  Mother  of  Coal. 

No.  3.  9J  inches  bhick,  shiny  Coal. 

No.  4.  It}  inclies  Mother  of  Coal  with  Coal. 

No.  5.  14  inches  hard,  black,  good  Coal. 

No.  6.  3  inches  band  of  Pyrites  and  Coal,  with  efflorescence  of  Sulphate  of 

Iron  on  exposed  surface. 

No.  7.  2  feet  hard,  black,  good  Coal. 

No.  8.  Shaly  Coal  at  bottom. 

E.  S.  Ew^ELL's,  N.  E.  S.  E.  Sec.  27,  T.  38,  R.  31, 

No.  1.    Gentle  slope,  terminated  by  a  break  showing  1 J  feet  of  Clay,  Sand  and 

Gravel, 
No.  2.    8  inches  solt,  black  band  of  decomposed  Coal. 
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No.  3.    10  inches  blue  Fire  Clay  with  a  brown  tinge. 

No.  4.    3  inches  band  ot  brown  and  olive  Clay. 

No.  5.    4J  feet  yellow-stained,  blue  Clay  Shales. 

No.  6.    6  inches  soft,  black,  bituminous  Shales. 

No.  7.    4  feet  Coal— the  upper  1  foot  soft,  below  it  is  hard,  black  and  sliinj^    It 

contains  but  little  Iron  Pyrites  with  some  Mother  of  Coal,  and  on 

exposure  weathers  brown  along  the  joints. 

A  short  distance  off,  it  is  shaly  at  a  foot  from  the  bottom,  above 
the  middle  it  is  irridescent,  and  near  the  top  the  layers  have  Charcoal 
partings. 

Benjamin  Pm^ker^s^  in  N.  W.  Sec.  S,  T.  37,  JR.  31. 

No.  1.    IJ  feet  brown,  sandy  soil,  with  signs  of  brown  Ochre  at  the  bottom. 

No.  2.     18  inches  rotten  Coal. 

No.  3.    4  feet  brown  and  blue  Fire  Clay. 

No.  4.    4  feet  3  inches  dark  blue  Clay. 

No.  5.    39  inches  Coal ;  a  2-inch  pyritiferous  band  occurring  at  IS  inches  from 

the  top.    "While  the  upper  portion  has  plates  of  Pyrites  insinuated 

between  the  joints,  the  lower  has  Calcite  plates. 

This  is  said  to  be  a  good  steam  Coal.  In  the  middle  of  No.  3  are 
found  pyritous  concretions,  containing  Pr.  murioatus^  and  P,  Prat- 
ienanus  occurs  in  the  lower  part.  The  Coal  here  is  about  20  feet 
above  high  water  mark  of  the  Little  Osage.  Our  section  shows  cer- 
tainly two  distinct  Coal  beds,  8  feet  apart.  At  Ewell's,  the  upper  one 
is  five  feet  from  the  lower  one. 

These  Coals  are  not  seen  further  west,  being  concealed  by  higher 
rocks.  In  T.  36,  E.  33,  at  several  places  on  land  of  Kountz,  Todd  and 
others,  are  beds  of  Limestone,  which  I  am  disposed  to  refer  to  that 
lying  20  to  30  feet  above  these  Coals,  and  the  Coal  on  the  land  of 
Kountz  is  probably  the  upper  seam  just  spoken  of.  This  is  worked  at 
several  places  in  this  neighborhood,  but  is  only  1  foot  thick. 

On  Mrs.  Kauffman's  land,  at  the  corner  of  Sees.  28,  29,  32  and  33^ 
there  is  exposed  13  inches  of  good  Coal,  which  may  be  one  of  the 
seams,  but  the  topography  of  the  county  would  rather  indicate  it  to 
belong  a  little  higher  in  the  series. 

At  Jas.  R.  Strong's,  on  the  Little  Osage,  in  Sec.  22,  T.  37,  R.  33, 
there  are  exposed  several  thin  seams  of  Coal,  whose  occurrence  nearly 
resembles  the  beds  at  the  base  of  Timbered  Mound,  thus  : 

No.  1.  5J  feet  light  blue,  Ochrey  Shales  in  thin  laminae. 

jSTo.  2.  10  inches  Coal. 

No.  3.  21  feet  good  Fire  Clay. 

No.  4.  ^  feet  brown  gypsiferous  Shales. 

No.  5.  6  inches  Coal. 
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No.  6.  3J  feet  blue  Shales,  in  thin  laminae.,  with  incrustations  of  Selenite, 
and  having  brown  partings  and  also  enclosinoj  brown  Limestone  nod- 
ules. 

No.    7.    Fossiliferous  calcareous  stratum. 

No.    8.    2  feet  bituminous  Shales. 

No.    9.    15  inches  Coal. 

No.  10.    3  feet  Oay,  containing  Limestone  nodules  in  the  lower  part. 

The  Coals  of  this  section  and  others  just  previously  discussed^ 
may  be  looked  for  beneath  the  surface  in  all  the  county  west  and 
north. 

The  next  most  important  Coal  in  ascending  series  is  No.  31.  But 
few  outcrops  of  it  were  observed.  The  furthest  west  and  north  is  on 
the  land  of  Hogan,  near  the  mouth  of  Duncan  Creek.  It  underlies 
the  country  north  and  about  half  of  T.  37,  R.  33. 

South  of  the  Little  Osage,  in  Sec.  2  of  T.  36,  R.  33,  it  has  been 
worked  on  a  flat  depression  on  the  prairie.  With  its  associated  rocks- 
it  appears  thus": 

No.  1.  2  feet  bituminous  Shales  with  large,  dark  bituminous  Limestone  con- 
cretions and  some  small,  round  concretions.    (No.  86.  Gen.  Sec.) 
No.  2.    2Jfeet  drab  and  Ochrey  Shales. 

No.  3.    2}  feet  bituminous  Slates,  with  small,  round  concretions. 
No.  4.    6  inches  brown  Ochrey  Shales. 
No.  6.    1  foot  Goal.     (No.  33.  Gen.  Sec.) 

This  Coal  has  also  been  worked  two  miles  north-west.  Its  eastern 
limit  in  this  neighborhood  is  probably  the  line  of  Es.  32  and  33,  ex- 
tending south  to  Sec.  13,  thence  passing  north-west  around  the  heads 
of  streams  flowing  south  to  Sec.  8,  and  thence  south  and  south-east^ 
first  appearing  on  the  creek  in  Sec.  21. 

Mr.  Willis  Hughes  has  a  Coal  bed  13  inches  thick  in  the  bed  of 
Cottonwood  Creek,  in  Sec.  21,  T.  26,  R.  33.  This  1  also  refer  to  No.  33. 
A  well  dug  just  above  and  extending  nearly  to  the  Coal  aflbrds  a 
plentiful  supply  of  slightly  chalybeate  tasted  water.  In  digging  the 
well  large,  black  bituminous  concretions  were  taken  out. 

A  mile  below,  on  the  land  of  J.  Ditzler,  in  Sec.  28,  the  Coal  is  ex- 
posed in  the  bank  of  the  creek/10  feet  above  the  water  and  12i  inches 
thick,  and  of  good  quality.    Just  over  it  there  is  exposed: 

No.  1.  3  feet  hard,  bituminous  Slate,  containing  small  concretions. 

No.  2.  6  inches  chocolate  and  ochreous  Shales. 

No.  8.  1  foot  blue  Clay  Shales. 

No.  4.  Coal. 
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Thirteen  to  15  feet  above  the  Goal  the  bituminous  Limestone  (No. 
43)  lies  in  jointed  flags,  strewn  along^the  surface  of  the  prairie  in  very 
even  layers  of  16  inches. 

Two  to  three  miles  south  of  the  last  place  the  above  Coal  is  mined 
at  several  places  on  the  land  of  Mr.  Cox  and  others. 

On  the  land  of  Mr.  Cox,  in  Sec.  6,  T.  34,  R.  32,  (No.  33)  is  20  inches 
thick,  cropping'  out  in  the  edge  of  ravines  sloping  from  mounds  down 
to  the  plains  below.  No.  43  lies  30  feet  above,  and  just  over  the  Coal 
is  a  local  band  of  shaly  bituminous  Limestone,  such  as  is  often  found 
enclosed  in  bituminous  Slate. 

Coal,  which  may  also  be  referred  to  the  beds  just  named  has  been 
mined  at  several  places  in  Sees.  2S  and  32  of  T.  34,  E.  32. 

SeGtion  at  Wm.  M,  Shinn's,  S.  W,  Sec.  28,  T.  34,  R.  $2. 

No.  1.    18  inches  Soil. 

No.  2.  1  foot  ash-blue  Lunestoiie,  weathering  brown  and  fall  of  fossils,  includ- 
ing Productus  Muricatus  and  P,  Prattenanus. 

No.  3.  17  inches  olive  calcareous  and  Clay  Shales,  containing  Ghond.es  meso- 
loha,  Rhynchonella  Osagensis,  and  Mho7nhopora  lipidodendroides. 

No.  4.    8  inches  bituminous  Shales. 

No.  5.    1  foot  olive  Shales. 

No.  6.    2  feet  bituminous  Shales,  full  of  small,  round  concretions. 

No.  7.  9  feet  mostly  drab  Shales,  with  many  round,  hollow  concretions,  the 
outer  portion  of  which  Is  formed  of  several  concentric  layers  of 
ochreous  Iron  ore,  the  interior  studded  with  Iron  Pyrites,  changing 
to  Sulphate  of  Iron  on  exposure. 

No.  8.    18  inches  Coal. 

No.  9.    Fire  Clay. 

A  quarter  of  a  mile  west  the  Coal  is  1  foot  thick  at  the  outcrop. 

FOET  SCOTT  COAL  BEDS. 

The  equivalent  of  these  Coals  was  first  observed  in  Sec.  36,  T.  38; 
E.  32.    A  section  here  shows- 
No.  1.    2  feet  Limestone. 
No.  2.    9  inches  olive  Shales, 
No.  8.    1  foot  blue  Shales. 

No.  4.    1  foot  blue,  passin<^  into  bituminous  Shales  below\ 
No.  5.    1  foot  Coal~No.  52  of  General  Section. 
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This  seam  passes  under  the  mound  north  and  west,  and  was  not 
again  seen  in  this  part  of  the  county.  This  is  probably  the  same  Coal 
as  E.  T.  Welsh's,  in  Sec.  20,  T.  39,  K.  32.  At  this  place  I  only  observed 
a  rotten  outcrop. 

Oassel's  Coal,  Sec.  7,  T.  37,  R.  33. 

No.  1.    2  feet  2  inches  broken  mass  of  Limestone. 

No.  2.    6  to  12  inches  Calcareous  Shales,  with  fossils,  Ghonetes  mesoloba,  Lo- 

phophylliwi  and  Fusulina. 
No.  3.    5  inches  ash  drab  Limestone. 
No-  4.    4  inches  Clay  Shales. 
No.  5.    IJ  inch  dull  drab  Hydraulic  Limestone. 

No.  6.    2  feet  blue  and  olive  Shales,  with  small  oblate  Limestone  concretions. 
No.  7.    16  inches  bituminous  Slate.    Concretions  contain  Dlscina  and  minute 

specks  of  Zinc  Blende. 
No.  8.    1  foot  Coal,  (No.  47)  and  equivalent  to  the  Lower  Fort  Scott  Coal, 

weathers  mostly  brown  and  contains  very  little  Sulphur. 

This  Coal  underlies  the  country  north,  and  may  be  found  in  the 
western  part  of  the  next  township  south.  I  only  observed  it  on  the 
head  of  Shiloh  Creek,  near  the  State  line,  where  it  varies  from  7  to  1^- 
inches  in  thickness. 

Its  overlying  beds  are — 

No.  1.  4  feet  Limestone. 

No.  2.  6  inches  to  1  foot  olive  and  drab  Shales. 

No.  3.  1  foot  to  16  inches  blue  Shale. 

No.  4.  9  to  10  inches  bituminous  Slate. 

No.  5.  7  inches  to  1  foot  Coal. 

Farther  south  these  Coals  are  only  seen  in  the  high  mounds  south 
of  the  Marmaton. 

In  Bees.  6  and  7,  T.  34,  E.  32,  and  the  Sections  just  west,  they  may 
be  found  under  an  area  of  about  two  miles  square.  The  mines  are 
mostly  on  the  lands  of  Webster,  Karnes  and  English.  The  Coal  where 
I  observed  it  was  17  inches  thick,  and  lying  very  favorably  for  open 
working.  I  refer  this  bed  to  the  Upper  Fort  Scott  seam,  or  No.  55. 
The  lower  seam  I  did  not  find,  but  presume  it  exists  in  the  neighbor- 
hood. 
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Ve7mon  County  Coalfields. 


34 
34 

35 
35 
30 
36 
87 
37 
38 
34 
34 
34 
34 
35 
36 
37 
38 
34 
35 
36 
37 
37 
38 
34 
35 
36 
36 
37 
34 


33 
33 
33 
33 
33 
83 
33 
^33 
s33 
32 
32 
32 
32 
32 
32 
32 
32 
31 
31 
31 
31 
31 
81 
30 
30 
30 
30 
30 
29 


No.  OF  Seams. 


Two  together  amonnt  to. 
Two  together  amount  tc, 
Two  together  amount  to.. 

One 

One 

One , 

One 

One 

One 

One 

One : 

One 

One , 

One 

One 

One 

One,... 

One 

One 

One.. 

Three  together  equal  to.. 

One 

Two,  4 J  feet  and  1  foot... 

One 

One 

One 

One .: 

One. 

One 


Thick. 


Area  hi 
sqr.  miles. 


26  inches.. 

2  feet 

41  inches.. 

3  feet 

Ifoot 

2J  feet 

3  feet 

Ifoot 

4  feet 

2 J  feet 

Ifoot 

5  feet 

Ifoot 

8  inches.. 
8  inches.. 

2  feet 

3  feet 

7  feet 

Ifoot 

1  foot 

6Jfeet 

10  inches., 


2  feet 

Ifoot 

6 J  feet 

1  foot 

18  inches.. 
18  inches., 


3 

50 

(?) 
36 

6 
36 
36 

4 
12 

3 

6 
10 
36 


20 
12 

36 
36 
32 

2 

36 
9 

48 
36 

2 

36 
36 
36 


Am'nt  in  tons. 


7,248,348 

111,513,600 

34,390,432 

120,434,688 

6,690,816 

100,862,240 

120,434,688 

4,460,544 

53,526,528 

8,363,520 

6,690,816 

55,756,800 

40, 144, 896 


44,605,440 
40, 144, 896 

281,014,272 
40,144,896 
35,684,252 
14, 496, 768 
33,454,080 
55,199,232 

107,053,232 
40,144,896 
14,496,768 
40, 144, 896 
60,217,344 
60,217,344 
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Vernon  County  Coalfields — ContimiecL 


T. 


36 
37 


31. 


29 

29 
29 


Ko.    OF  SeAMkS. 


One.. 
One., 
One. 


Total  tons  of  Coal  in  county., 


Thick. 


2 J  feet., 
1  foot, 
1  foot, 


Area  in 
sqr.  miles. 


18 
30 

36 


Ani'nt  intons. 

40,181,120 
33,454,080 
40,144,896 


2,650,816,252 


OTHER  MINERALS. 


IRON    ORE. 


No  thick  or  extensive  deposits  were  observed.  ^  The  lower  Sand- 
stones, especially  those  near  the  Coal,  often  enclosed  deposits  of  Kid- 
ney Ore  or  Ochre,  but  the  first  often  contained  too  much  Sand.  Beds 
of  the  other  may  be  found  extensive  enough  to  form  a  good  Ochre. 
We  may  also  expect  to  find  in  the  lower  members  good  beds  of  Brown 
Hematite  similar  to  that  found  in  Cedar  county. 

The  Shales  near  the  base  of  Timber  Hill  enclose  bands  of  Carbo- 
nate of  Iron  of  several  inches  thickness.  This  would  probably  real- 
ize 40  to  50  per  cent,  of  pure  metallic  Iron.  The  overlying  debris  was 
such  that  I  could  not  determine  the  number  or  thickness  of  these 
layers, 

GYPHUM. 

This  is  found  diffused  in  the  Under  Clays  of  the  Coals.  Its 
occurrence  is  mentioned  above  in  the  description  of  the  various  Coal 
beds.  The  principal  observed  localities  were  in  the  readjust  west  of 
Moundville,  near  the  base  of  Timbered  Hill,  and  at  Strong's,  on  the 
Little  Osage.  Its  value  in  this  country  would  only  be  to  mingle  with 
the  soil  when  it  is  deficient  in  Lime. 

FIRE    CLAYS.  , 

Most  of  the  Coals  are  underlaid  by  beds  of  Clay  suitable  for 
making  fire  brick.  On  Marmaton,  in  Sec.  9,  T.  36,  R.  31,  there  is  ex- 
posed 7  feet  of  Clay. 
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Near  the  base  of  Timbered  Hill  there  is  3  feet  and  3  feet  at 
Strong's,  on  the  Little  Osage. 

Nos.  46  and  51  of  the  General  Section  would  probably  make  good 
Ore  brick. 

HYDEAIJLIC    LIME. 

On  Hatteen's  land,  three  miles  north  of  Nevada,  is  a  Limestone 
that  has  been  burned  for  hydraulic  purposes.  The  bed  occurs  between 
layers  of  Lower  Carboniferous  Limestone,  those  above  and  below  not 
being  Hydraulic. 

Limestone  No.  50  of  our  Section  is  the  rock  used  at  Fort  Scott  for 
making  Cement.  I  have  not  heard  of  its  being  used  in  Vernon,  but 
it  may  be  found  in  most  of  the  mounds  occurring  a  little  above  the 
lower  Fort  Scott  Coal. 

The  Lower  Carboniferous  Limestones  on  Clear  Creek  and  near 
Bellevoir  and  at  Hatteen's,  afford  a  useful  material  for  burning  into 
Lime, 

BUILDING    STONE. 

The  Sandstones  afford  the  best  building  material.  Good  quarries 
are  near  Nevada,  but  the  best  may  be  opened  on  the  waters  of  Clear 
Creek. 

Even,  firm  and  durable  beds  v/ere  observed  at  White  Oak  Mills, 
and  formerly  very  good  grindstones  were  made  here  as  well  as  at  sev- 
eral other  places  in  the  neighborhood,  and  were  quite  an  article  of 
export.  The  rock  forms  an  excellent  grit  suitable  for  grindstones  and 
coarse  whetstones,  and  may  in  the  future  be  a  valuable  source  of  rev- 
enue to  the  inhabitants.  Besides  the  above,  similar  beds  may  be  found 
in  other  parts  of  the  county  where  the  Sandstone  is  well  developed. 

SOILS  AND  FEODUCTS. 

In  Vernon  we  find  about  every  variety  of  soil  including  rich,  poor 
sandy,  and  of  stiff  Clay. 

The  bottoms  on  the  principal  streams  are  wide  and  very  produc- 
tive. The  soil  on  the  mounds  and  along  their  slopes  may  be  consid- 
ered the  richest  upland,  and  sometimes  the  mounds  almost  encircle 
extensive  valleys  of  rich  land.  These  valleys  when  nearly  surrounded 
by  mounds  are  not  only  of  rich  soil  but  are  delightful  spots  on  which 
to  dwell. 

One  such  is  the  Kauffman  valley,  located  in  Sees.  21,  28,  29, 32  and 
33,  of  T.  37,  K.  33.  In  the  northern  part  of  the  next  township  south  is 
an  elevated  plateau  of  rich  land  which  slopes  off  and  bears  south- 
wardly along  Cottonwood  Creek. 
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Near  Pleasant  Valley  there  is  some  good  land.  Another  district 
of  productive  land  is  that  in  T.  38,  Ranges  31  and  32. 

The  valley  stretching  off  from  Monndville  southwardly  lies  beau» 
tifully  for  cultivation,  and  yields  abundant  crops  of  corn  and  wheat. 
Another  rich  valley  lies  along  Upper  Drywood  and  McKilPs  Greek. 
Around  the  mounds  near  Walker's  Station,  are  also  some  bodies  of 
good  land. 

The  lands  will  generally  with  proper  cultivation,  yield  50  to  60 
bushels  of  Corn  per  acre.    When  not  properly  cultivated  35  to  50. 

When  the  slopes  from  the  mounds  blend  off  into  the  neighboring 
valleys  and  stretch  off  beyond  into  a  wide  plateau,  the  land  is  not  so 
rich  ;  of  such  is  part  of  T.  36,  Ranges  32  and  33,  near  the  Marmaton. 
The  prairie  north  of  BoswelPs,  shows  a  portion  of  very  good  land,  but 
it  is  often  spotted  with  lighter  or  poorer  soil.  At  the  origin  of  some 
of  the  dry  branches  in  this  vicinity  the  banks  break  off  suddenly,  soon 
disclosing  a  light-ash  sojI.  These  places  have  also  very  much  the  ap- 
pearance of  Buffalo  wallows.  Most  of  the  soils  east  of  East  Drywood 
and  south  of  Marmaton  are  either  quite  sandy  or  else  of  a  thin  light- 
ash  color.  The  latter  we  find  around  Nevada  and  on  the  prairies 
south.  At  til e  edge  of  the  timber  the  soil  is'nearly  always  sandy^ 
supporting  a  growth  of  Black  Jack,  Post  Oak  and  Black  Hickory. 
Sometimes  a  few  Ohincapin  Oak  bushes  appear,  but  Black  Jack  is  gen- 
erally the  leading  tree,  extending  first  and  farthest  out  on  the  prairie. 

The  soil  in  R.  29  is  generally  very  sandy- 

These  soils  of  course  are  not  so  rich  as  the  first  named,  but  during 
seasonable  years  good  crops  can  be  produced.  Daring  the  year  1873^ 
up  to  August  1,  the  corn  gave  promise  of  an  abundant  yield,  but  lack 
of  after  rains  caused  premature  drying  of  the  blade,  and  the  bright 
hopes  indulged  in  were  disappointed.  On  the  sandy  Black  Jack  lands 
the  wild  grape  grows  very  finely,  and  should  there  be  a  great  demand 
for  grapes  and  wine,  we  could  point  to  no  more  suitable  soil  than 
these  lands. 

But  few  orchards  were  observed,  and  no  vineyards. 

This  county  is  w^ell  adapted  for  growing  wheat  and  oats,  and 
good  crops  are  raised.  Castor  beans  are  asuccessful  crop,  producing 
50  bushels  to  the  acre. 

TIMBER. 

The  bottoms  of  the  Marmaton,  Little  Osage,  the  Drywoods  and 
Clear  Creek  furnish  an  abundant  supply  of  good  Timber.  White  Oak 
is  probably  not  to  be  found  in  the  western  part  of  the  county,  but  is 
abundant  near  Clear  Creek.  On  the  valleys  of  the  Marmaton,  Little 
Osage  and  Osage  Rivers,  we  find  numerous  Pecan  trees.    Other  use- 
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ful  trees  observed  were  Shell-bark  Hickory,  Burr  Oak,  Ash,  Elm,  Black 

Walnut  and  Birch. 

WATEK. 

There  are  not  many  springs  in  this  county.  They  may  be  found 
on  the  waters  of  Clear  Creek,  in  the  South-east  part  of  the  county, 
and  sometimes  flowing  from  beneath  Limestone  in  the  western  part. 

The  chief  source  of  water  supply  is  from  wells  or  cisterns.  Cis- 
terns are  more  reliable  for  good  water,  as  the  well  water  is  often  im- 
pregnated with  disagreeable  salts.  In  some  neighborhoods  wells  have 
to  be  bored  very  deep  to  reach  water.  In  Southeast  Sec.  20,  T.  35,  R. 
32,  a  well  80  feet  deep  passed  through  chiefly  Sandstone  with  some 
Shale.  The  water  obtained  is  bituminous,  and  a  black  tar  coating  is 
formed  on  the  well  rope. 

A  small  spring  on  Shiloh  creek  flowing  from  Shales  indicates  a 
slight  bituminous  taste. 

On  Clear  Creek,  in  the  eastern  part  of  the  county,  are  several  very 
fine  Sulphur  Springs  of  very  pleasant  taste.  The  water  seems  to  con- 
tain chiefly  sulphuretted  hydrogen.  The  flow  being  abundant  and 
the  water  pleasant  and  healthy,  give  promise  that  at  some  future  day 
they  may  be  much  resorted  to. 

Three  miles  North  of  Nevada  is  a  pleasant  Chalybeate  Spring.  In 
Nevada,  at  Dr.  Hunter's,  there  is  a  strong  Epsom  Salt  Well.  In  South- 
east part  of  T.  37,  R.  33,  some  of  the  water  is  of  disagreeable  taste, 
and  is  unfit  for  cooking.  It  seems  strongly  impregnated  with  Sulphu- 
ric acid,  and  this,  chemically  united  with  Lime,  gives  a  very  unpleasant 
taste  to  the  water  flowing  through  some  of  the  Shale  beds  of  the  lower 
Coal  Measures. 


REPOKT   OF    C.    J.    NORWOOD. 

MINERAL  SPRINGS. 

In  N.  W.  Sec.  28 J  T.  36,  R.  31,  there  is  a  fine  Chalybeate  Spring. 
At  present  no  care  is  taken  of  it.  A  "gum"  holding  5  or  6  gallons,  forms 
the  reservoir,  the  water  coming  up  at  the  bottom  and  issuing  from 
under  Sandstone  near  by.  The  water  flows  at  a  rate  of  about  2  gal- 
lons per  minute,  and  is  very  pleasant  to  the  taste.  In  the  hottest 
days  the  water  is  as  cool  as  if  ice  were  in  it.  I  am  told  that  during 
the  summer  this  spring  is  much  visited  by  parties  at  and  near  Nevada 
City. 
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In  S.  E.  qr.  S.  W.  qr.  Sec.  16,  T.  35,  K.  29,  Mr.  J.  S.  Grisham,  also 
has  2  fine  Salphur  Springs.  The  stream  bubbles  up  from  a  dark-gray 
Sand,  and  is  quite  strong.  A  Shaly  bed  containing  Iron  pyrites  occurs 
below  the  spring,  but  whether  this  has  anything  to  do  with  the  pro- 
perties of  the  water,  is  doubtful.  The  water  is  pleasant  to  the  taste, 
and  the  springs  afford  a  great  deal  of  the  water. 

On  Oapt.  Houtzes'  land,  in  N.  W.  S.  E.  Sec.  1,  3G,  E.  29,  there  are 
2  Sulphur  Springs.  The  water  here,  like  at  the  former  localities,  is 
collected  in  '^  gums."  In  spring  No.  1,  which  is  on  the  south  side  of  a 
small  branch  emptying  into  Clear  Creek;  the  water  flows  a^t  the  rate 
of  three-fourths  of  a  gallon  a  minute.  Spring  No.  2,  which  is  on  the 
north  side  of  the  creek,  has  a  much  bolder  stream,  flowing  at  the  rate 
of  3  gallons  a  minute.  These  form  the  head  of  a  branch  flowing  into 
Clear  Creek,  and  the  water  in  each  is  very  pleasant  to  the  taste. 

Samples  were  collected  for  analysis. 

COAL  MEASURES. 

The  following  embraces  an  account  of  the  various  localities  of 
Coal  visited : 

At  "  Blue  Mound,"  in  N.  W.  quarter  N.  E.  quarter  Sec.  10,  T.  37, 
R.  SO,  bituminous  Shale,  which  overlies  Coal  No.  14  of  the  General 
Section,  is  seen  at  the  base  of  the  mound,  145  feet  from  the  top.  The 
mound  is  capped  with  Limestone  equivalent  to  the  lowest  seen  at 
Butler,  Bates  county.  The  rocks  seen  on  this  mound,  with  the  de- 
scription of  each,  are  included  in  Section  A,  on  a  succeeding  page. 
The  Coal  was  covered  so  that  the  thickness  could  not  be  determined. 

The  same  (?)  bed  is  found  at  Mr.  Brown's,  in.  N.  E.  quarter  Sec.  2, 
T.  37,  R.  30.  The  Coal  itself  was  covered  by  water  at  the  time  of  my 
visit,  but  the  following  were  exposed  above  it: 

Noo  1.  5  feet  light  blue  and  ochreous  argillaceous  Shale,  with  concretions  of 
yellow  Ochre.  The  lower  part  has  two  thin  streaks  of  Coal,  and 
is  marked  by  remains  of  plants. 

No.  2.    1  foot  -i-  hard  semi-bituminous  Shale. 

iSfo.  8.    ?Coal. 

A  short  distance  from  where  the  foregoing  were  seen,  an  outcrop 
of  gray  Sandstone,  whose  position  is  above  No.  1,  was  observed.  At 
''  Timbered  Hill,"  a  high  mound  in  N,  W.  qr.  Sec.  14,  T.  37,  R.  31,  higher 
rocks  and  Coal  \vere  found.  The  following  is  a  Section  of  the  strata 
exposed.* 

*  The  fossils  of  each  stratum,  with  a  more  careful  description  of  the  rocks,  will  l)e  found  in  Sec. 
A,  on  a  succeeding  page. 
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No.    1.  10  feet  gentle  slope  from  hill  top. 

No.    2.  1  foot  Limestone.    Top  rock  at  Fort  Scott. "? 

No.    3.  11  feet  Slope. 

No.    4.  3  feet  -5-  Sandstone, 

No.    5.  50  feet  Slope,  covered  with.fragrnents  of  Sandstone. 

No.    6.  24  feet  Slope,  with  outcroppino-s  of  argillaceous  Shale  at  the  top  and 

bottom. 

No.    7,  4  inches  +  Limestone. 

No.    8.  ^  feet  Slope. 

No.    9.  2  to  4  feet  mottled  Limestone. 

No.  10.  4  feet  Slope. 

No.  11.  2  feet -J.  Limestone. 

No.  12.  3  feet  Slope. 

No.  13.  14  Inches  ashy-blue  Limestone. 

No.  14.  3  feet  bituminous  Shale. 

No.  15.  2J  feet  Shale — calcareous. 

No.  16.  6  inches  blue  sandy  Ironstone. 

No.  17.  16  feet  Slope. 

No.  18.  11  inches  Coal. 

No.  19.  36  feet  Slope  to  water  in  Marmaton. 

Timbered  Hill  was  settled  by  two  French  gentlemen  named  La 
Timbre.  In  consequence  it  was  called  '^La  Timbre  Hill/'  this  was 
corrupted  into  "Timbered  Hill,"  and  now  it  is  so  called  by  some,  ig- 
norant of  the  source  whence  it  receives  its  name.  The  latter,  how- 
ever, is  a  very  appropriate  name,  as  the  mound  is  thickly  timbered^ 
with  also  a  great  deal  of  underbrush,  and  is  sometimes  called  Brushy 
Mound. 

About  three-quarters  of  a  mile  south  of  the  mound,  at  a  ford  of 
Marmaton,  in  S.  W.  qr.  Sec.  14,  T.  37,  K.  31,  lower  roeks  are  exposed, 
including  two  beds  of  Coal.  The  upper  bed  is  from  2  to  3  feet  thick^ 
and  is  rotten  at  the  outcrop.  It  is  No.  23  of  the  General  Section,  and 
may  be  the  "  Marais  des  Cygnes  Coal"  of  Bates  county,  and  the  north- 
west part  of  this.  The  second  Coal  is  about  25  feet  below  the  upper, 
and  is  20  inches  thick.    This  is  iSTo.  18  of  the  General  Section.^ 

A  full  description  of  the  strata  here,  will  be  found  included  in 
Sec.  A. 

At  the  group  of  mounds,  in  the  vicinity  of  Walker,  two  Goal  beds 
are  found  exposed,  associated  rocks  equivalent,  in  part,  to  those  seen 
on  Timbered  Hill  and  Blue  Mound.  These  mounds  are  known,  I  be- 
lieve, both  as  the  "Howard"  and  the  ^'Dodson  Mounds. 

The  following  is  a  General  Section  of  the  rocks,  etc.,  exposed: 

*n  is  also  seen  at  Mr.  Shaver's,  (?)  in  Bates  county,  in  S.  W.  N.  E.  Sec.  2,  T.  38,  R.  30. 
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2  feet  coarse  Sandstone. 
8  feet  Slope. 

3  feet  drab  and  blue  Limestone. 
6  feet  Slope. 

6  feet  Limestone— mottled  color. 

11  feet  Slope. 

6  inches  ashy-blue  Limestone. 

2  feet  Slope. 

G  inches  -^  bituminous  Shale,  iNo.  14,  Timbered  Hill  Sec. 
11  feet  Slope. 
5  feet  Clay. 
18  inches  Coal. 
29  feet  Slope. 

3  to  4  feet  calcareo-bituminous  Shale. 

2 J  feet  Coal.    Lower  Coal  at  Ford  of  Marmaton,  south  of  Timbered 

Hill. 
20  to  85  feet  Slope,  to  prairie  level. 


No. 

1. 

^0. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

No. 

7. 

No. 

8. 

No. 

9. 

No. 

10. 

No. 

11. 

No. 

12. 

No, 

13. 

No. 

14. 

No. 

15. 

No.  16. 


Both  of  the  Coal  beds  have  been  worked  a  little  here,  and  are  of 
fair  quality.  Upon  the  supposition  that  the  three-foot  Coal  seen  at 
Marmaton  Ford,  is  persistent  in  this  direction,  it  may  be  looked  for 
as  being  present  in  No.  13  of  the  foregoing  Section,  its  place  being 
about  20  feet  above  No.  14.  It,  however,  may  not  be  present,  and  the 
space  filled  up  by  Shales,  etc.  In  the  former  case  there  would  be 
three  beds  of  Coal  on  these  mounds — one  of  18  inches,  one  of  2^  feet, 
and  one  of  2|^  to  3  feet  in  thickness — making  a  total  thickness  of  from 
6i  to  7  feet. 

The  following  is  a  General  Section  of  the  Rocks,  etc.,  on 

Blue  Mound,  (A,)  Timbered  Ilill^  {B)  Mar7niton  Ford,  (C)  and  the  Walker  Mounds  (Z>). 

Section  A. 


No. 


Feet. 

Inch's 

10 

1 

11 

3 

50 

10 

Description  of  Strata, 


Slope  from  top  of  Timbered  Hill 

Compact,  drab  Limestone,  weathering",  ash  color,  and 
containino^  Spirifer  lineaius 

Slope 

Buff  Sandstone 

Slope  covered  with  fragments  of  Sandstone 

Slope 


Locality 
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No. 


Feet. 


Inch's 


J) 
10 

11 
12 

13 
14 

15 

16 

17 

18 
19 
20 
21 
22 
23 

25 

m 

27 
28 
29 

m 


4-G 
4 


3 

1 

3 

2 

11 

5 
1 
3 
0 
3 
7 


4f 


Description  of  Strata. 


Very  coarse-o:ra1ned   Sandstone,  made  up  of  large  and 
'  small  grains  of  Quartz.     (Local  ?) 

Drab  and  blue  Limestone,  weathering,  buff  and  clioco- 
jate  color.  Abounds  in  Chaetetes  77iiUeporaceus,  and 
Fusulina  cylindrica,  and  contains  Athyris^  Spr,  line- 
atus,  Lophophyllum  proliferum,  etc.;  equivalent  to 
the  lowest  Limestone  at  Butler,  Bates  county 

Slope , 

Hard,  dark  blue  Limestone,  containing  Ch.  mesoloha  and 
Rhynconella  Osagensis.      May  be  No.  43 

Slope 

Drab  and  gray  mottled  Limestone,  Sometimes  abounds 
in  P7^oductus  '}nu7^icatus 

Slope 

Blue  Umestone,  with  a  thick  chocolate  colored  crust. 
Abounds  in  C/i.  mesoloha^  and  contains  Prod,  muri- 
caius  and  Fist7.i lipora  nodulifera 

Slope 

Ashy  blue,  tolerably  fine-grained  Limestone,  weathering 
bull'.  Fossils  are  Chonetes  7nesoloba,  Prod,  costatus 
and  Spr.  canieratits 

Bituminous  Shale 

Blue  and  ochreous  calcareo-argiilaceous  Shale 

Sandy  Ironstone,  with  Criyioid  columns 

Slope 

Clay 

Good  Coal,  sometimes  onl}^  11   inches 

Fire-Clay 

Sandstone 

Coal — varies  from  30  to  36  inches 

Gypsiferous  Shale 

Tutemnergel 

Coal  ....5. 

Sandstone,  with  Stigmaria  Jicoides 

Fire-Olay 


Locality 


D. 


B. 


BandD. 


B. 


B  and  D. 
BandD. 

B. 

B. 

D. 

B  and  D. 
B. 

C. 
C. 

c. 
c. 
c. 
c. 
c. 
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Section  A —  Continued. 


No. 


31 


Feet.  Inch's 


15 


Description  of  Strata. 


32 

2 

33 

2 

34 

2 

35 

45 

36 

2t 

37 

44 

38 

l•^ 

39 

(?) 

.6 
6 


Dark  semi-bituminous  Shale,  with  iayers  of  Carbonate 
of  Iron,  (Iron  Stone,)  and  a  thin  Limestone  bed, 
abounding'  in  Prod,  muricatus,  and  containing  Dis- 
cina^  Pr.  Nebrascensis  and  Ch.  rfiasoloba 

Bituminous  Slate,  containing'  Bracldopoda 

Coal,  sometimes  only  20  inches 

Fire-Clay 

Slope 

Sandstone 

Slope 

Bituminous  Shale 

Coal 


Locality 


C. 

CandD.. 
CandD. 

C. 

A. 

A. 
A. 


Four  miles  north-east  of  Walker,  near  the  M.  K.  efeT.  K  R,,  Mr. 
Haines  has  opened  a  Coal  bank.  It  is  worked  both  by  drifts  and 
shafts,  the  manner  owing  altogether  to  (he  nature  of  the  surface. 
The  Coal,  as  seen  where  it  had  been  worked  by  a  drift,  is  2^  feet  thick,. 
and  not  of  very  good  quality,  being  crossed  by  seams  of  Iron  Pyrites. 
A  good  opportunity  for  examining  the  Coal  was  not  afforded,  and  no 
reliable  opinioh  can  be  given  as  to  its  quality.  It  is  covered  hj  seven 
i'eet  of  Sandstone,  which  I  regard  as  the  equivalent  of  No.  24,  Sec- 
tion A. 

On  the  road  to  Nevada,  Sandstone  which  underlies  the  lowest 
Coal  at  Walker's,  and  which  is  called  the ''Clear  Creek  Sandstorre," 
in  this  report,  is  seen  cropping  out  at  intervals  from  Walker  to  Ne- 
vada. The  prairie  is  undulating,  sometimes  making  long,  sweeping 
slopes,  and  the  Sandstone  is  the  surface  Rock  for  long  distances. 

It  is  exposed  around  Nevada  City,  and  on  the  Marmiton.  In  N. 
E.  S.  E.,  Sec.  18,  T.  36,  R.  31,  on  the  Marmiton,  there  is  12  feet  of  it  ex- 
posed 4  feet  above  the  water. 

Three-quarters  of  a  mile  down  stream,  it  is  seen  reaching  a  thick- 
ness of  40  feet.  One  quarter  of  a  mile  still  further  down,  it  iorms  the 
face  of  the  Bluffs,  varying  from  40  to  60  feet  in  thickness,  and  at  one 
place  on  the  creek  even  attaining  a  thickness  of  about  75  feet.  The 
major  part  of  it  is  excellent  building  Stone,  and  can  be  easily  quar- 
ried. Springs  issue  from  beneath  this  Sandstone,  but  they  nearly  all 
are  of  a  slightly  Chalybeate  nature — some  of  them  very  much   so. 
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On  a  small  creek  emptying  into  the  Marmiton,  one  mile  and  a  half 
west  of  Nevada,  part  of  the  strata  below  this  Sandstone  come  to  view 
in  the  following  order: 

No.  1.  12  feet  gentle  Slope  from  prairie. 

No.  2.  16  feet  slope  at  an  angle  of  35  deg.,  covered  with  fragments  of  Sand- 
stone. 

No.  3.  8  feet  butland  gmy  Sandstone.    *'  Clear  Creek  Sandstone." 

No.  4.  6  feet  Slope. 

No.  5.  10  feet  deep  blue,  arenaceous  Clay. 

No.  6.  12  to  IS  inches  Coal. 

No.  7.  18  inches  Fire  Clay. 

On  Mrs.  Wade's  land,  in  S.  half,  8.  E.  qr.  Sec.  30,  T.  36,  R  31 ,  Coal, 
which  is  probably  equivalent  to  No.  14  of  General  Section,  is  exposed. 
Twenty  feet  of  thick-bedded,  gray  Sandstone  rests  upon  it.  The  ''Clear 
Creek  Sandstone  "  is  exposed  on  Mr.  H^tteen's  farm,  in  N.  E.  qr.  Sec. 
20,  T.  36,  K.  31,  with  sub-carboniferous  Limestone  still  below.  The 
Section  th  ere  is : 

No.  1.    Slope. 

No.  2.    33  feet  "  Clear  Creek  Sandstone." 
No.  3.    22  feet  Slope. 

No.  4.    8  feet  sub-crystalline,  gray  and  bluish  gray  Crinoidal  Limestone.    This 
is  divided  in  three  parts,  thus : 

(a)  ^  feet  crystalline,  bluish  gray  Limestone. 

(b)  I  foot  Limestone  ;  is  hot  so  crystalline  as  a,  harder,  bluish 

drab  in  color,  weathering  chocolate  brown,  and  contains 
Chert. 

(c)  oj  feet  Limestorae  like  a. 

Division  5  is  said  to  make  excellent  cement,  and  a  and  c  make 
fine  Lime.  The  rock  is  much  quarried  and  used  for  the  latter  purpose. 
Spirifer  Keoliuk  was  the  only  fossil  found.  This  may  be  equivalent 
to  the  Limestone  seen  on  Osage  River  above  Bellevoir,  at  Stratton's. 

At  Messrs.  Poland  &  Leslie's  Bank,  in  N".  E.  part  S.  E.  S.  E.,  Sec. 
8,  T.  36,  R.  31,  Coal  is  seen,  the  exact  position  of  which,  in  regard  to 
the  other  rocks  of  the  county,  could  not  be  determined.  It,  however, 
evidently  occupies  a  place  in  the  ''  Clear  Creek  Sandstone  Series,"  and 
is  very  likely  towards  the  bottom. 

A  Section  of  the  strata  is  : 

No.    1.    6  feet  Slope,  covered  with  fragments  of  Sandstone. 
No.    2.    (3  feet  i  gray  Sandstone. 
No.    3.    3  feet  Slope. 

a.  s— 10 
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Ko. 

4. 

No. 

5. 

No. 

6, 

No. 

7. 

No. 

8, 

No. 

9. 

No. 

10. 

No. 

11. 

9  feet  oclireous  Shale. 

9  feet  light  blue,  arenaceous,  slaty  Shale. 

15  to  18  inches  good  Coal. 

8  inches  calcareo-arenaceous  band. 

6  feet  arenaceous  Shale,  sometimes  passing  into  Sandstone. 

2  to  11  inches  Coal.  Not  persistent  at  this  place  ;  thins  out  in  a  dis- 
tance of  50  feet  down  stream. 

2  feet  Fire  Clay,  with  Stigma7^ia  Jicoides. 

6  feet  blue  and  drab  argillaceous  Shale,  with  thin  layers  of  Iron- 
stone. 

Coal,  equivalent  to  the  upper  bed  at  Fort  Scott,  (Kan.,)  is  found 
at  Mr.  Thaler's,  at  or  near  the  head  of  Willow  Greek.  It  is  reported 
to  be  from  11  to  18  inches  thick,  but  bein^  covered  when  the  locality 
was  examined,  but  little  can  be  said  about  it.  It  is  said  by  black- 
smiths to  answer  their  purposes  admirably. 

At  Mr.  Samuel  Parker's,  in  S.  W.  qr.  N.  E.  qr.  Sec.  34,  T.  38,  K  32, 
on  Reed's  Creek,  Coal  is  found  which  I  am  inclined  to  place  as  equiva- 
lent to  John  Schrum's,  (Bates  county.)    It  is  overlaid  by- 
No.  1.    4  to  6  inches  chocolate  colored  Limestone  abounding  in  fossils,  viz.  : 
Rhynchonella  OsagG?isis,  Ch,  inesoloba^  Ai/iyris,  P?'od.  7nu7'icaius  and 
Spr.  lineatns— the  latter  very  abundant. 
No.  2.    2  hiches  f^^-reen  Clay. 

2To.  3.    2  to  3  inches  layer  of  buff,  sandy  Limestone, 
No.  4.    4  inches  olive  colored  Shale. 
No.  5.    11  inches  dark  blue  Clay. 
No.  6.    3  feet  bituminous  Shale. 

No.  7.    4  feet  blue  and  green  Clay  streaked  with  yellow. 

No.  8.    18  to  20  inches  Coal  of  good  quality.     Is  hard,  shiny,  black,  breaks  in 
angidar  fragments,  and  is  apparently  free  of  Sulphur. 

One  hundred  yards  down  stream,  3  feet  of  blue  and  ochreous 
Clay,  containing  Stigmaria  ftooides^  is  exposed  below  No.  8.  Pro- 
ductus  murioatiis  and  Spr,  lineaUcs  are  the  only  fossils  seen  in  the 
Limestone  (No.  1)  at  this  place. 

Another  Coal  is  seen  on  Mr.  Parker's  place,  in  N.  W.  part  N.  E.  qr. 
N.  E.  qr.  Sec.  34,  T.  38,  R.  32,  with  the  following  order  in  the  overlying 
strata : 

No.  1.    Long,  gentle  Slope. 

No.  2.    1  foot  hard,  dark  blue,  pyrito-calcareous  bed  abounding  in  fossils,  viz. : 

Gh,  7nesoloba,  Ch.  Veriieuiliana^  Prod,  miiricatus^  Aihyris^  Lophophyl- 

lum  jrrolife'ruyh^  &.nd  a  ^mall  07^thoceras{f). 
No.  3.    5  incites  yellow  Clay,  with  streaks  of  CoaL 
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No.  4.    15  inches  Coal,  rotten  at  the  outcrop. 

No.  5.    5  feet  Slope. 

No.  6.    ?  Coal  covered  by  water.    No.  8  of  preceding  Section. 

About  three-quarters  of  a  mile  above  the  foregoing  locality,  near 
Mr.  Yates',  3  feet  of  Limestone,  light  drab,  mottled  with  bluish  drab 
spots,  and  weathering  buff,  is  found  31  feet  above  the  creek.  Five 
feet  below  it,  8  feet  of  Shale  and  Sandstone  are  seen.  This  resembles 
the  lowest  Limestone  at  Butler,  Bates  county,  very  much,  and  maybe 
its  equivalent.  Its  position  is  above  the  Goals  seen  at  Parker's,  but 
the  exact  distance  could  not  be  determined.  In  N.  E.  N.  E.  Sec.  22, 
T.  38,  K.  32,  7  feet  of  Sandstone  was  found  resting  on  the  Limestone 
just  mentioned. 

At  Mr.  Bogan's  Coal  Bank,  in  S.  E.  N.  W.  Sec.  31,  T.  38,  R.  32,  we 
iind— - 

No.  1.    4  inches  shelly,  pyrltiferous  Limestone,  with  Lophophyllum^  Ch.  meso- 

loba,  Pr.  muricatus  and  He7nip7xmites. 
No,  2.    3|  feet  blue  Clay. 
No.  8.    13  inches  Coal. 
No.  4.    6  inches  Fiie  Clay, 
No.  5.    5  feet  Slope. 
No.  6.    2  feet  blue  Clay. 
No.  7.    21  inches  hard,  dark  blue,  rhomboidally-jointed  Limestone,  (No,  48  of 

General  Section.) 

No.  1  is  not  constant;  sometimes  it  is  seen  resting  6  inches  over 
the  Coal.  A  short  distance  down  stream,  the  Coal  rests  on  No.  7. 
Unfortunately,  the  rocks  could  not  be  traced,  so  as  to  determine 
whether  the  Coal  rises  again.  No.  7  seems  to  be  taken  up  with  Clay 
and  Marlite.  There  is  a  fault  between  this  place  and  a  point  one- 
quarter  of  a  mile  down  stream.  At  the  latter  place,  Sandstone  (which 
occurs  above  No.  1  of  foregoing  Section)  is  seen  dipping  10°  N.  50°" 
W,,  while  only  a  hundred  or  so  feet  up  stream,  it  lies  horizontally. 

The  "  Fort  Scott  Marble,"  (No.  43,)  with  its  associated  Coal,  is 
found  at  Mr.  Geo.  W.  Harris',  in  S.  E.  S.  W.  Sec.  31,  T.  37,  R.  33,  on 
Little  Osage  River.  It  is  14  inches  thick,  containing  fossils ;  3  feet 
below  it  there  are  3  feet  of  bituminous  Shale,  with  large  spherical 
coqcretions,  of  dark-blue  bituminous  Limestone.  Below  this  the  Sec- 
tion is : 

No.    6.    6  hiches  dark  pyrito-calcareous  Shale,  with  small  concretions. 

No.    7.    2J  feet  blue  Clay. 

No.    8.    12  to  14  inches  Coal—No,  33. 

No.    9.    8  feet  ochreous  and  blue  Clay. 

No.  10.    2J  feet  (?)  Coal— No.  31.  ? 

No.  11.    3  feet  Slope  to  water. 
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The  Sandstone  overlying  the  Fort  Scott  Marble,  is  the  formation 
farther  down  the  Little  Osage.  This  Limestone  (Fort  Scott  Marble) 
is  se9n  cropping  out  in  Sec.  33,  (f)  T.  36,  R.  32,  exhibiting  a  thickness 
of  2^  feet,  with  Shaly  Sandstone  above. 

At  Mr.  Henry  Shackelford's,  in  N.  E.  S.  E.  Sec.  3,T.  35,  R.  33,  Coal 
No.  33,  of  General  Section,  is  found.  It  is  covered  at  one  place  by 
from  2  to  2^  feet  of  bituminous  Shale,  containing  Dzsoinu  Missouri- 
671818  and  a  £sh  tootli ;  at  another  it  is  overlaid  by  2  feet  ochreou^ 
and  blue  Clay,  with  large  concretions. 

At  Mr.  Alfred  Cox's,  in  N.  W.  qr,  of  S.  E.,  Sec.  3,  T.  35,  R.  33,  it  is 
again  found.  The  same  Coal  is  also  worked  at  Mr.  Hugh  Cox's,  in  N. 
W.  qr.  N.  W.  qr.  Sec.  3,  T.  35,  R.  S3,  and  at  Mr.  Buck  Cox's,  in  S.  W.  S. 
W.  Sec.  34,  T.  36,  R.  33.  Adjoining  the  latter  place,  in  S.  E.  S.  K,  Sec. 
33,  T,  36,  R.  33,  the  Coal  comes  to  view  once  more. 

At  this  place  it  is  overlaid  by- 
No.  1.    1  loot  Slope ;   concretions  of  dark-blue  bituminous  Limestone,  con- 
tainingf  Goniatites^  occurs  at  the  top. 

No.  2.    2  feet  bituminous  Shale. 

No.  3.    2J  to  4  feet  blue  Shale  and  ochreous  Clay. 

No.  4.    Coal— No.  33. 

A  higher  Coal  is  exposed  on  an  irregularly  shaped  mound,  in  N„ 
W.  qr.  S.  W.,  Sec.  4,  T.  35,  R.  33,  on  land  belonging  to  Mr.  Fairchild. 
It  is  about  85  feet  above  Cox's,  and  is  equivalent  to  the  Fort  Scott  Coal, 
No.  52  of  General  Section.  The  bed  is  7  inches  f  thick,  overlaid  by 
1  foot  bituminous  Shale,  with  large  concretions  disseminated.  The 
Fort  Scott  Marble  is  found  in  the  road  one-quarter  of  a  mile  W.  of  N. 
of  the  mound,  being  about  80  feet  below  the  Coal. 

At  Mr.  Jaret  Meddlin's,  in  S.  W.  qr.  Sec.  5,  T.  35,  R.  S3,  there  are 
three  Coal  seams,  all  close  together,  all  of  which  are  below  the  Fort 
Scott  Marble.  They  occupy  a  place  in  No.  32  of  the  General  Section;> 
about  the  top.  The  upper  bed  may  be  No.  33,  but  this  can  not  be  said 
with  certainty. 

The  following  is  a  Section  of  the  strata : 

No.  1.  23  feet  Slope,  from  Fort  iScott  Marble. 

No.  2.  5  feet  ochreous  Shale. 

No.  3.  10  to  12  inches  Coal. 

No.  4.  10  feet  ochreous  Clay. 

No.  5.  1  foot  good  Coal. 

No.  6.  9  inches  to  3  feet  pyritous  Shale ;  thins  out  to  the  west. 

No.  7.  9  inches  to  17  inches  Coal,  very  good  quality. 

]S[(..  8.  ■ ?  blue  Clay. 
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It  will  be  seen  that  there  is  a  total  thickness  of  from  2  feet  10 
•inches,  to  3  feet  5  inches  of  Coal.  This  can  be  worked  by  stripping, 
for  a  considerable  area. 

The  Fort  Scott  Coal  is  worked  quite  .extensively  about  one  mile 
and  a  half  S.  W.  of  Clayton,  by  the  Osaue  Coal  and  MiNiNa  Company. 
The  Coal  is  from  12  to  28  inches  thick,  and  of  good  quality.  It  is  com- 
pact, shinj^-black  when  fractured,  and  is  apparently  pretty  free  from 
sulphur,  I  am  told  that  it  is,  and  it  has  every  appearance  of  being, 
excellent  smithing  Coal.  It  has  a  rusty  appearance  between  the  per- 
pendicular joints,  and  (as  does  the  Fort  Scott  Coal,  wherever  I  have 
seen  it,)  assumes  a  reddish  brown  exterior  (due  to  Oxide  of  Iron) 
when  taken  from  the  bank  and  left  exposed  to  the  atmosphere.  There 
are  about  twelve  openings  at  this  place,  and  the  Coal  is  worked  by 
stripping. 

At  the  N.  E.  part  of  Clayton,  the  bituminous  Shale  (No.  36,  Gen. 
Sec.)  which  is  seen  at  B.  Cox's,  crops  out  in  a  little  ravine  near  Mrs. 
Dunn's  house,  indicating  the  presence  of  Coal,  No.  33,  of  General 
Section.  Two  miles  and  a  half  S.  W.  of  Clayton,  the  Fort  Scott  Mar- 
ble is  exposed  along  a  ravine  in  the  prairie.  This  is  the  N.W.qr.  Sec. 
28,  T.  35,  R.  33,  and  Coal  may  be  considered  as  being  present  from  10 
to  15  feet  below  the  surface.  At  the  Iron  bridge  across  Big  Dry  wood, 
near  the  mouth,  in  N.  E.  qr.  Sec.  7,  T.  35,  K  32,  the  Clear  Creek  Sand- 
stone is  exposed  for  46  ieet.  At  the  edge  of  the  water,  8  inches  of 
Coal,  (No.  14)  is  found  below  the  Sandstone.  Some  of  the  Sandstone 
beds  are  excellent  for  building  purposes,  and,  as  such,  have  been  used 
in  the  construction  of  the  bridge  piers. 

At  J.  S.  Grisham's,  in  S.  E.  S.  W.,  Sec.  16,  T.  35,  R.  29,  Coal  (No. 
10)  is  seen  near  his  Sulphur  Springs.  About  37  feet  above  it  the 
dlear  Creek  Sandstone  is  exposed,  exhibiting  a  thickness  of  40  feet. 
There  is  said  to  be  a  Coal  visible  under  this  Sandstone  further  up  the 
creek  one-quarter  of  a  mile  below  Grisham's  ;  5  feet  of  Keokuk  Lime- 
stone was  seen  in  the  creek,  forming  the  bed  of  the  creek  in  part. 
The  fossils  found  are  RhynGonella  suhouneata^  Spr,  Keohuh^  Hemi- 
pronites  Keohuh^  a  small  Prodnoius^  an  Euomplialus  ov  Straparollus^ 
Ghonetes  and  Zaplirentis, 

The  Clear  Creek  Sandstone  is  the  formation  along  Little  Clear 
Creek.  No  Coal  was  seen  or  heard  of  as  being  exposed  on  this  stream. 
This  Sandstone  also  underlies  that  section  of  country  included  in 
Rs.  29,  30  and  31,  T.  35. 

In  the  eastern  part.  Sec.  25,  T.  37,  R.  29,  the  country  is  very  hilly, 
sometimes  rising  in  mounds  100  feet  above  Kitten  Creek,  near  by. 
The  tops  of  the  mounds  are  capped  with  large  fragments  of  Clear 
Oreek  Sandstone,  which  are  very  ferruginous.    Some  of  the  fragments 
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have  large  cracks,  which  have  been  filled  up  with  oxide  of  Iron. 
Farther  north,  in  Sec,  24,  of  the  same  township,  ferruginous  Sandstone^ 
with  sandy  Limonite  is  found  on  a  ridge.  The  Iron  ore  is  too  silicious 
to  be  of  practical  value. 

The  country  generally,  bordering  on  St.  Clair  county,  is  hilly, 
consisting  of  mounds  and  high  ridges,  sloping  gradually  ofi  to  the 
prairie  level,  with  the  "Clear  Creek  Sandstone"  as  the  cap  rock. 
Sometimes  this  is  quite  ferruginous,  so  much  so  as  to  resemble  Hem- 
atite, and  some  persons  have  supposed  it  to  be  valuable  as  an  Iron 
ore,  but  it  is  not.  A  regular  outcrop  of  the  Sandstone  is  hardly  ever 
seen,  it  merely  coming  to  the  surface.  This  Sandstone  is  seen  occu- 
pying the  prominent  points  from  Sec.  24,  T.  37,  R.  29,  along  Clear 
Creek,  passing  through  the  western  borders  of  St.  Clair  and  Cedar 
counties  as  far  up  as  T.  37,  K.  29,  and  beyond.'^* 

On  McCarty's  Branch,  in  S.  E.  quarter.  Sec.  6,  T.  34,  R.  29,  Keokuk 
Limestone  is  exposed,  aiid  at  Mr.  Reavis',  in  E.  half  lot  2,  Sec.  6  of  the 
same  township,  Coal  (No.  4  of  general  section,)  is  found  35  feet  above 
the  Limestone,  and  is  10  inches  or  more  thick.  Mr.  S.  H.  Avery  has 
the  same  Coal  on  his  place  in  S.  W.  quarter  Sec.  7,  T.  34,  R.  29,  where 
it  is  from  14  to  20  inches  thick,  and  dipping  10°  S.  47°  W.  It  is  also  on 
Mr.  Rodman's  place,  in  S.  E.  quarter  (?)  Sec.  12,  T.  34,  R.  30. 

The  Marais  des  Cygnes  Coal  (No.  23  of  general  section)  has  been 
opened  by  the  Messrs.  Ferry,  in  S.  E.  quarter.  Sec.  10,  T.  34,  R.  31. 
They  report  it  as  being  "  from  4^  to  5  feet  thick,  resting  on  hard,  black 
slate"  (calcareous  Shale?).  It  is  overlaid  by  6  feet  cf  Soil,  Clay  and 
Drift,  the  Drift  coming  immediately  over  the  Coal.  The  Clear  Creek 
Sandstone  is  exposed  in  the  N.  W.  quarter.  Sec.  15,  about  one-half 
mile  south-west  from  Ferry's.  In  this  region  it  is  generally  bitu- 
minous in  part,  the  bitumen  often  oozing  out  and  forming  small  pools 
of  a  tarlike  substance.  This  mineral  Tar  is  sometimes  used  by  the 
farmers  in  the  neighborhood  of  these  "  springs" — as  they  are  called — 
on  the  axles  of  their  wagons,  and  I  am  told  it  answers  their  purpose 
as  well  as  pine  Tar.  In  N.  E.  N.  E.  Sec.  16,  T.  34,  R.  31,  Mr.  Maxwell 
in  digging  a  well,  passed  through  the  Clear  Creek  Sandstone,  reach- 
ing Coal  (No.  14  General  Section).  He  reports  it  as  being  2^  feet  thick. 
Coal  (No.  33). is  found  on  Mr.  S.  W.  Harrison's  land,  in  N.  E.  S.  E. 
Sec.  1,  T.  34,  R.  33,  from  14  to  20  inches  thick.  There  is  also  a  bed  of 
good,  red  Clay  Paint  on  his  place,  one  foot  or  more  in  thickness.  Mr. 
H.  mixed  some  of  the  earth  with  water  and  painted  his  fire-place,  the 
color  produced  being  reddish  brown.     On  a  mound,  at  Mr.  Drum- 

*This  resemMes  the  *  *  FeiTuginous  Sandstone ' '  of  Prof.  Swallow,  and  might  very  easily  he- 
taken  for  it.    It  is,  howe'ver,  undouhtedly  a  memher  of  the  Coal  Measures. 
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mend's,  in  Sec.  7,  T.  34,  E.  33,  the  top  Coal  seen  at  Fort  Scott  is  found- 
The  following  is  a  section  of  the  rocks  : 

No.  1.    2  feet  drab  and  gray,  and  drab  spotted  with  brown,  brittle  Limestone, 

ill  thin  layers,  ^S*  p7\  {Ma7^tinia)   Uneaius^  Mu7^ehiso7iia  and  Lopho- 

phyllmn  prolife7'mn,  were  fonnd. 
No.  2.    5  feet  Slope. 
No.  3,    4  feet  nodular,  drab,  line  grained  Limestone,  with  a  thick  buff  crust, 

containing  B.  percarinatus^  Spr.  lineaius  ?  Pleurotomwria  sphrej'idata, 

etc. 
No.  4.    .3  feet  bituminous  Shale,  with  small  concretions  containing  Dt.scma  and 

a  Fish  tooth. 
No.  5.    1  foot  Coal~No.  52  of  Geo,  Sec. 
No.  6,    Long  gentle  slope  to  prairie  level. 


SUB-G ARBONIFEROUS— ^'  Halley's  Blufjf,''  Etc. 

OBSEKVATIONS    ALONG    OSAGE    RIVER. 

The  OJear  Greek  Sandstone  is  found  cropping  out  in  the  hills  at 
Belvoir,  the  lowest  exposure  being:  about  45  feet  above  the  Osage. 
Below  Belvoir  it  approaches  nearer  the  water,  and  there  is  said  to  be 
Goal  exposed  beneath. 

At  Mr.  John  SLratton's  Lime  Kiln,  about  one  mile  above  Belvoir, 
in  S.  E.  quarter  M.  quarter  Sec.  2(5,  T.  38,  R.  30,  Sub-carboniferous 
Limestone  comes  to  view.  At  this  place  we  find  12  feet  of  crinoidal, 
bluish  gray  and  gray  crystalline  Limestone,  occupying  a  position  40 
feet  above  the  Osage.  In  the  bottom  10  feet  a  concretionary  bed  of 
Chert  occurs,  containing  Bryozoans^  etc.  The  Limestone  burns  into 
excellent  Lime,  which  is  transported  long  distances  for  use. 

One  quarter  of  a  mile  above  Stratton's,  the  Sandstone  seen  at 
Belvoir  crops  out  74  feet  above  the  Limestone.  It  is  very  probable 
that  this  Limestone  is  brought  up  by  a  slight  "  uplift  "  in  the  rocks,  as 
the  overlying  Sandstone  seems  to  be  thrown  oiF  to  the  east  and  v/est, 
being  45  feet  above  the  Osage  at  Belvoir  and  from  25  to  30  feet  above 
the  river  at  Halley's  Bluff.  At  the  latter  place  the  space  between  the 
Sandstone  and  the  v/ater  is  known  to  be  filled  by  Goal  Measure  rocks. 

Halley's  Bluff, 

Above  Belvoir,  on  the  Osage  River.    This  place  is  quite  celebrated  in 
Vernon  county  on   account  of  some   "Old  Diggings"— as  they  are 
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termed — being  there.  They  consist  of  a  series  of  circular  holes,  23 
in  number;  dug  down  in  the  lower  part  of  a  thick  Sandstone,  which 
forms  the  face  of  the  bluff,  and  is  a  member  of  the  Goal  Measures. 
The  holes  are  5  feet  deep  each  on  an  average  ;  they  are  larger  at  the 
bottom  than  the  top,  being  three  feet  across  at  the  top,  and  five  and  a 
half  feet  in  diameter  at  the  bottom.  They  are  only  from  one  to  three 
feet  apart,  and  follow  the  course  of  the  outcrop  of  the  Sandstone, 
which  is  north  and  south.  They  appear  to  have  been  made  by  some 
such  instrument  as  a  pick— faint  marks  as  of  such  a  tool  being  still 
visible.  At  one  place  there  are  six  holes,  side  by  side,  forming  a 
double  row;  the  rest  are  single,  following  one  after  another.  These 
are  supposed  by  many  to  be  the  remains  of  excavations,  made  by 
French,  Indians,  Mexicans  or  Spaniards  for  mineral.  In  this  I  can  not 
agree  with  them,  as  the  only  metal  to  be  found  in  the  rock  is  a  little 
sandy  Hematite  and  Ochre  Concretions.  From  the  regularity  in  the 
order,  and  the  manner  in  which  the  holes  were  made,  in  the  nicety 
with  which  they  were  formed,  and  regularity  of  size,  I  am  led  to  be- 
lieve  them  to  be  remains  of  old  Caches  made  by  former  traders  with 
Indians,  or  parties  who  were  necessitated  to  conceal  their  goods.  At 
one  hole  a  peculiar  mark  (Fig.  4  a)  was  noticed  cut  in  the  Sandstone. 
Whether  this  was  made  by  the  maker  of  the  hole,  or  at  some  later 
period,  I  will  not  undertake  to  say,  though  it  is  badly  weather-worn. 
These  holes  are  without  doubt  quite  old.  An  Ash  tree,  two  inches  in 
diameter,  was  found  growing  out  of  one,  and  a  Red  Oak,  four  inches 
in  diameter,  out  of  another.  Col.  Boughan,  who  has  lived  near  here 
for  twenty-six  years,  and  was  one  of  the'early  settlers,  says  they  were 
here  when  he  came,  and  at  that  time  no  6ne  knew  for  what  purpose 
they  were  dug,  nor  how  long  ago.  Figure  4  shows  end-view  of  the 
parallel  holes. 

A  section  made  here  is  as  follows  : 

No.  1.    Long  Slope. 

No.  2.  30  to  40  feet  gray  and  buff  Suiidstoue :  the  lower  part  containing  con- 
cretions of  very  Silicioiis  Hematite. 

No.  3.    16J  feet  Slope. 

No.  4.  17  feet  blue  aud  biitf  Sandy  Shale,  with  many  lenticular  concretions 
of  Indurated  Sandstone. 

No.  5.    4  to  6  inches  Coal. 

No.  6.    4  feet  Slope  to  Osage  River. 

It  seams  to  be  a  prevailing,  but  mistaken  opinion,  that  there  is 
much  mineral  in  this  locality,  such  as  Iron,  Lead,  etc.  This  is,  no 
doubt,  caused  in  a  large  degree  by  the  supposition  that  the  Caches 
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are  the  remains  of  old  mines.  No  Iron  (except  as  noticed  above)  or 
Lead  v/as  found,  nor  is  there  any  probability  of  there  being  any  in 
place.  It  impossible  for  both  Lead  and  Iron,  as  well  as  Gold  and  Silver 
or  Copper,  to  have  been  brought  here  b}^  Drift  ;  but  even  if  this 
were  so,  it  would  be  a  very  unsafe  venture  to  expend  much  capital  in 
searching  for  it. 

On  Mr.  Garrison's  farm,  in  south  part  S.  K  Sec.  36,  T.  38,  K.  30* 
there  is  said  to  have  been  an  old  furnace.  Mr.  Garrison  informed  me 
that  formerly  there  was  a  chimney  built  of  Sandstone  and  put  together 
with  mud,  standing  on  the  spot,  but  that  he  had  taken  it  down.  I 
could,  therefore,  form  no  opinion  for  what  purpose  it  was  built,  nor 
was  there  anything  else  there  to  give  me  an  idea.  An  outcrop  of 
^' Clear  Creek  Sandstone/'(?)  20  feet  thick,  with  knife  edges  and  thin 
seams  of  Coal  intercalated,  was  observed.  There  is  said  to  be,  and 
probably  is,  a  Coal  seam  a  few  feet  below  it. 

There  seems  to  be  a  disposition  among  some  persons  in  this  county 
to  spend  much  money  in  searching  for  Lead,  etc.  It  will  be  much 
better  and  more  profitable,  however,  for  them  to  invest  their  capital 
in  opening  up  their  great  Coal  region,  for  it  is  there  their  mineral 
wealth  lies. 

POTTERS'    CLAY. 

In  the  N.  W.  qr.  Sec.  14,  T.  35,  E.  S3,  a  good-  bed  of  Potters'  Clay 
was  found.  Whether  it  belongs  to  the  period  of  the  Coal  Measures 
or  the  Drift,  we  are  unable  to  say — though  we  are  inclined  to  place  it 
in  the  latter  formation.  Exactly  how  thick  the  bed  is  could  not  be 
determined.  Two'  feet  and  a  half  of  it  was  exposed,  and  it  extends 
over  several  acres.  We  understand  that  this  is  the  Clay  that  is  used 
in  the  Deerfield  Pottery,  and  it  is  capable  of  making  good  earthen- 
ware— such  as  crocks,  jugs,  etc.  The  bed  is  overlaid  by  2  feet  of  Local 
Drift;  composed  of  Chert,  Gravel,  Ochre,  etc. 

MINERAL    TAR. 

On  Mr.  Markham's  farm,  in  S.  E.  N.  W.  Sec.  24,  T.  35,  R.  30,  there 
is  a  ^' Tar  Spring"  issuing  from  Sandstone.  The  Bitumen  oozes  out 
very  freely,  and  bursts  from  the  ground  in  several  places.  It  comes 
up  from  a  fissure  in  the  Sandstone  (Clear  Creek?),  and  forms  pools  on 
the  surface.  Upon  exposure  it  becomes  quite  hard— somewhat  re- 
sembling Asphaltum.  Mr.  M.  uses  it  on  his  wagon  in  the  place  of 
grease,  pine  tar,  etc. 

On  Mr.  Clay  McCoy's  land,  (near  Markham's,)  there  is  also  a  quan- 
tity of  Bitumen. 
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On  Dr.  Lipton's  farm,  formerly  owned  by  Mrs.  McCoy,  in,  N.  W.  S. 
W.  Sec.  27,  T.  34,  R.  30,  there  is  both  a  Tar  and  Sulphur  Spring.  The 
water  issues  from  beneath  Sandstone  and  is  slightly  charged  with  Sul- 
phur, while  the  Tar  (Bitumen)  issues  from  the  rock  itself,  and  flowing 
into  the  water  gives  both  the  taste  of  Tar  and  Sulphur.  I  am  told  that 
this  water  was  formerly  highly  esteemed  for  its  medicinal  properties 
by  persons  living  in  the  neighborhood. 

S  U  L  P  H  U  R . 

On  Mr.  Eatz's  land,  in  Sec.  23,  T.  34,  R.  30,  a  good  Sulphur  Spring,^ 
bursts  from  the  ground^  and  is  used  by  him. 


CHAPTEK    XL 


BATES    COUNTY. 


BY   a.  C.  BROADHEAD. 


The  area  of  this  county  is  873  square  miles.  Its  surface  is  formed 
of  agreeably  undulating  plains,  terminating  in  the  west  part  in  a  north 
and  south  range  of  mounds  with  other  mounds  in  different  parts  of 
the  county.  These  mounds,  in  the  western  part,  are  generally  from  80 
to  100  feet  high.  Six  miles  northeast  of  Butler,  there  are  several  of 
80  to  100  feet  in  hight.  From  these,  for  6  miles  north-west,  our  route 
would  pass  low  mounds  to  a  continuous  range  extending  6  miles  fur- 
ther. We  then  reach  a  broad  valley,  100  feet  lower  than  the  mounds 
and  over  6  miles  wide.  Crossing  the  Miami  Fork,  we  are  again  in  the 
region  of  the  mounds,  and  these  continue  to  the  south  line  of  the 
county,  only  occasionally  interrupted  for  a  few  miles  by  the  streams 
and  valleys.  South  of  the  Marais  des  Cygnes,  the  county  is  for  the 
most  part  hilly  and  rolling,  occasionally  broken  by  wide  valleys  along 
the  streams.  In  R.  31,  along  the  south  county  line,  is  a  range  of 
mounds  extending  east  and  west,  passing  south-westwardly  and  unit- 
ing with  the  high  land  in  Vernon.  Ts.  41  and  42,  E.  29,  are  somewhat 
broken,  the  streams  being  separated  by  ridges  often  200  feet  high, 
rising  by  long  slopes  from  the  valleys.  Passing  southward  over  a  roll- 
ing country  to  the  waters  of  Panther  Creek,  we  find  a  high,  semi-cir- 
cular ridge  curving  around  the  head  of  this  creek,  240  feet  in  hight, 
and  extending  from  Hudson  south-west  to  Pleasant  Gap  and  south- 
east for  several  miles.  Within  this  high  ridge  or  rim  is  the  beautiful, 
undulating  valley  between  Camp  and  Panther  Creeks,  elevated  30  to  40 
feet  above  the.stream.  From  there  the  country  slopes  off  into  a  beau- 
tiful plain  towards  Prairie  City  and  Papinsville. 
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A  line  passing  north-west  from  the  north-east  part  of  T.  89,  R.  29, 
to  the  north-west  part  of  the  county  will  touch  along  the  principal 
dividing  ridge  and  probably  the  highest  ground  in  the  county.  It  will 
also  divide  the  waters  of  Grand  Kiver  on  the  north  from  those  of  the 
Osage  on  the  south.  The  principal  tributaries  of  Grand  Eiver  are 
Peep  Water,  Cove  Creek,  Peter  Creek,  Elk  Fork,  Mingo,  the  Deer 
Creeks  and  Mormon  Fork.  These  generally  start  from  broken  depres- 
sions in  the  prairie,  and  pursue  their  course  with  increasing  width  of 
valley.  Some  of  the  valleys  are  sometmies  a  quarter  to  one-half 
mile  and  more  in  width,  blending  into  a  little  more  elevated  plain. 
Grand  Eiver  Bottoms  are  wide,  with  occasional  ponds  and  marshes. 

The  chief  tributaries  of  the  Osage,  making  southward  from  the 
ridge  above  named,  are  Mulberry  Creek,  Miami  Fork  and  Panther  and 
Camp  Creeks,  with  other  lesser  streams — as  Shaw  Branch,  Willow 
Creek,  Double  Branches,  Mound  Branch,  and  Bone  Creek  and  Knob 
Creek,  forks  of  the  Miami. 

The  banks  of  the  Osage  are  generally  about  25  feet  high.  Its 
channel  being  often  full,  it  is  rare  that  it  can  be  forded,  even  at  very 
few  places.  With  some  necessary  improvements  in  the  channel,  it 
could  easily  be  made  navigable  for  light  draft  boats  every  year  up  to 
Papinsville.  This  place  is  240  miles  by  boat  from  the  mouth  of  the 
Osage,  and  light  draft  steamers  have  occasionally  been  up  to  this 
point.  The  bottoms  of  the  Osage  are  generally  2  to  3  miles  wide,  but 
are  often  quite  flat  and  marshy.  Other  streams  have  reasonably  wide 
bottoms. 

South  of  the  Osage,  we  also  find  the  streams  originating  from 
breaks  in  the  high  lands,  thence  passing  off  through  widening  flats  to 
the  Osage.  These  include  Walnut  Creek  and  its  fork  Gillen's  Creek, 
Burnett's,  Cottonwood  and  Muddy  Creeks. 


SURFACE    GEOLOGY. 

That  this  county  has  been  at  some  former  time  subject  to  extreme 
denudation,  is  evident  from  the  isolated  mounds  often  seen.  Their 
summits  are  probably  of  the  same  elevation  as  the  higher  ridges  in 
the  eastern  part  of  the  county.  There  has  been,  a  scouring  from  north 
to  south,  leaving  isolated  mounds  protected  from  destruction  by  cap- 
pings  of  Limestone.  In  the  eastern  part  of  the  county  the  Limestones 
on  the  summits  are  the  same  which  raay  be  found  beneath  the  base 
of  the  v/estern  mounds.  The  force  of  the  glacial  action  which  has 
caused  this  has  been  such  as  to  bear  away  all  Drift  pebbles  from  the 
surface  excepting  when  on  the  higher  grounds.     On  the  mounds  east 
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of  Pleasant  Gap,  are  often  seen  quantities  of  rounded  Gravel,  mostl;y^ 
siliceous.  Tiie  banks  of  Camp  Creek  have  exposed  atone  place  a  bed 
of  similar  Gravel  with  Sand.  Among  these  latter  pebbles  I  obtained 
one  of  quartzitic  conglomerate. 

At  Burnett's  ferry  the  banks  of  the  (3sage  show : 

No.  1.  Soil. 

No.  2.  12  feet  brown  sandy  Clay. 

No.  8.  10  feet  blue  Clay. 

No.  4.  Bed  of  rounded  siliceous  Gravel. 

These  Gravel  beds  are  occasionally  met  with  at  other  places  along 
the  Osage.  Wells  dug  at  Papinsville  show  it  to  be  35  feet  thick,  of 
which  31  feet  was  yellow  Clay  resting  on  4  inches  of  blue  Clay  and 
Gravel.  Beneath  this  was  found  a  thin  sandy  stratum  enclosing  a 
tooth  of  an  extinct  species  of  horse.  Still  beneath  was  a  Gravel  bed 
of  5  feet  thickness,  the  pebbles  mostly  rounded  and  some  adhering 
together.  The  pebbles  are  mostly  siliceous,  associated  with  fragments 
of  Coal  and  Iron  Ore. 

From  similar  beds  in  the  banks  of  the  Marais  des  Cygnes,  bones 
and  tusks  of  Mastodon  have  been  obtained. 

COAL     MEASURES. 

Bates  county  is  underlaid  throughout  by  the  Coal  Measures.  In- 
cluding Upper,  Middle  and  Lower  Measures,  there  are  in  all  about  500 
feet  of  vertical  thickness. 

The  Lower  Measures,  including  the  Marais  des  Cygnes  Coal,  crop 
out  in  T.  38,  and  part  of  T.  39,  Ranges  29,  30  and  31,  and  the  eastern 
part  of  R.  32.  The  lowest  rocks  to  be  seen  in  the  county  are  on  and 
near  Panther  Creek. 

At  the  ford  west  of  Rockville  we  find : 

No.  1.    Sandstone  extending  most  of  the  way  from  the  hill  at  llockville  prob- 

abl}^  30  to  40  feet. 
No.  2.    5  feet  drab  sandy  Shales. 
No.  3.    6  feet  blue  Shales,  enclosing  three  concretionary  beds  of  Carbonate  of 

Iron,  each  varying  from  2  to  5  inches  in  thickness. 
No.  4.    4  inch  bed  of  carbonate  of  Iron  in  the  creek. 

These  ores  may  in  the  future  prove  valuable. 

The  Lowest  Coal  Measure  rocks  in  the  county  were  penetrated  in 
Mr.  Seclinger's  Well  in  E.  hf.  N.  W.  qr.  Sec.  15,  T.  38,  R.  30.  The  well 
is  105  feet  deep,  and  all  Sandstone,  (the  upper  16  feet  shaly)  except 
the  lower  4  feet  of  Slate.  This  Sandstone  is  seen  in  the  Osage  River 
at  Papinsville. 
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Near  the  head  of  Panther  Creek  we  find  a  gray  Limestone  sup- 
loosed  to  be  the  equivalent  of  the  lowest  at  Butler,  220  feet  above  the 
valley  of  Camp  Creek.  This  Limestone  seems  to  crown  the  neigh- 
boring hills  at  many  places.  Below  it  there  seems  to  be  sandy  Shales 
nearly  to  the  valley.  Near  the  head  of  the  eastern  fork  of  Panther 
the  thick  Coal  is  found.  Judging  from  the  topography  of  the  sur- 
rounding country,  this  Coal  must  be  about  220  feel  below  the  gray 
Limestone  just  above  named. 

In  the  south  part  of  Sec.  28,  T.  39,  li.  29,  is  a  remarkable  expos- 
ure of  19  feet  of  dark  bituminous  Shale,  mostly  slaty,  and  enclosing 
large  dark  bituminous  Limestone  concretions  in  the  lower  part.  It  is 
very  probable  that  this  may  be  only  a  few  feet  above  one  of  our  thick 
Coal  seams. 

The  following  section  taken  two  miles  north  of  Pleasant  Gap, 
shows  the  highest  formations  in  this  vicinity  : 

Brown  Sandstone. 

Eough  coarse  gray  Limestone. 

12  feet  Slope. 

10  inch  brown  Limestone  contains  Fusul'ma,  Chaetetes^  Crincdd  stems' 

Spiidfer  lineatus  and  Spiriferina  Kentuckensis, 
1  foot  6  inches  Bituminous  Shales. 

9  inches  hard  black  Slate,  with  many  small  round  concretions. 
Sandy  bituminous  Shales. 
6  feet  soft  sandy  Shales. 
26  feet  Sandstone  in  flag's. 
1  foot  calcareous  Shale  with  fossils. 
6  inches  Shales  with  thin  laiiiinse  of  Coal. 
6  inches  Coal. 

This  Group  of  rocks  probably  includes  the  equivalent  of  the  Fort 
vScott  Group,  but  it  is  almost  barren  of  Coal.  The  Limestones  Nos.  2 
and  4  of  the  above  Section  are  found  at  the  head  of  all  the  streams 
north  of  this  as  far  as  the  head-waters  of  Cove  and  Peters'  Creeks. 
They  also  crown  the  hills  within  20  to  40  feet  of  their  tops  between 
Pleasant  Gap  and  Butler,  and  we  suppose  them  to  be  the  equivalents 
of  Nos.  50  and  55  of  the  General  Section  of  the  South-west  Coal. 

Sandstone  No.  56  of  our  South-west  Coal  Section  is  the  highest 
rock  seen  just  above  the  Limestones  last  spoken  of  It  is  generally  a 
coarse  deep  brown  Sandstone,  sometimes  affording  a  good  building 
material,  but  broken  masses  from  it  are  often  found  in  a  pulverulent 
condition,  which  mingling  with  the  soil  gives  it  a  deep  brown  appear- 
ance. 

The  Iron  set  free  also  very  much  assists  in  promoting  fertility. 
This  is  found  on  all  the  higher  ridges  of  K  29  and  T.  39.  E.  30,  and  oc- 
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<3asionally  on  the  north.     Obscure  remains  of  plants,   with  an  occa- 
sional fragment  of  Stiginaria  iiGoides  are  sometimes  found. 

Near  Johnstown  are  seen  rocks  whose  position  can  be  but  little 
above  the  thick  Coal  of  Panther  Greek.  At  Shelton's,  on  Kockbottom 
Branch,  are  seen — 

No.  1.    1  foot  Oclirey  Shales. 

No.  2.    6  inches  crumbling  Coal. 

No.  3,    13  feet  Shale,  with  a  few  inches  of  nodular  calcareous  Ironstone  near 

the  middle. 
No.  4.    Sandy  and  Oehrey  Shales. 
No.  5.    1  foot  blue  and  semi-bituminous  Shales. 
No.  6.    8  inches  red  Ferruginous  Limestone,  abounding  in  fossils,  including 

Pr.  tmvricatus^  Sp.  planoco7ivexus,  Sp.  earner atus  and  Atliyris  — ~. 
No.  7.    10  inches  Slaty,  Bituminous  Coal. 
No.  8.    18  inches  (?)  Coal. 

This  Section  may  be  considered  an  exhibit  of  wjiat  we  may  find 
4S.t  many  places  on  Deep  Water  for  three  or  four  miles  north-west ;  also 
in  the  valley  of  Cove  and  Peter  Greeks. 

At  Mrs.  Hackler's  the  Coal  has  been  mined  in  the  bed  of  the  creek, 
and  on  the  hill  over  a  hundred  feet  above  is  seen  the  brown  Limestone, 
named  above  as  occurring  at  the  head  of  Panther  Creek. 

The  following  Section  shows  a  partial  connection  of  the  Butler 
rocks  with  the  Upper  Coal  Measures : 

Section  by  O.  J.  Norwood,  from  ihe  top  of  the-  Moimd^  i7i  N,  W.  Sec,  <?<?,  ''/\  4'li^^-  ^^0^  south- 
■west  to  a  branch  of  Mound  Creek. 

No.    1.    15  feet  Slope  from  the  top  of  the  mound. 

No.    2,    8  feet  Limestone  (No.  72  Upper  Coal  Measures.) 

No.    3.    Outcrop  of  Sandstone. 

No.    4.    100  feet  Slope. 

No.    5.    5  feet  rough,  gray  Limestone,  shelly  at  the  top  and  contahring  Chiy:^ 

tetes. 
No.    ().    27  feet  Slope. 
No.     7.    1  foot  hard  brecciated  Conglomerate,  made  up  of  fragments  of  Cha> 

tetes,  Carbonate  of  Iron  and  Limestone  ;  contains  iS;?.  li7ieatus,Athy- 

-ris  ' ,  Ch.  mssoloha,  Fi-isulina  — — ,  A?xhceocidaris  and  Lophophyl" 

lum — Dip.  15  deg.  S.,  50  E. 
No.    S.    4  inches  Calcareous  Shales,  passing  into  a  Conglomerate. 
No.    9.    0  inches  Conglomerate,  like  No,  7. 
No.  10.    9  inches  Shales,  with  streaks  and  knife  edges  of  Coal,  and  lociosluga 

little  Gravel. 
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No.  11.    1  foot  Conglomerate— harder  than  No.  7 ;   sometimes  changing  to  a 

hard,  coarse-grained,  reddish  Limestone. 
No.  12.    13  feet  sandy  and  Clay  Shales,  with  many  concretions,  and  contains 

beds  of  Carbonate  of  Iron,  one  of  them  6  inches  thick. 
No.  13.    3  feet  blue  and  drab  coarse  brittle  Limestone,  containing  Fusulina  and 

Spirifer  Imeatus. 
No.  14.    6  inches  green  argillaceous  Shales. 
No.  15.    Ifoot  bituminous.  Shales,  containing  DiscinamiiX  small  flattened  and 

round  Concretions. 
No.  16.    1  foot  6  inches  dark-blue  Shales,  with  a  hard  calcareo-sandy  band 

near  the  bottom,  containing  Chonetes . 

Butler  Section. 

No.    1.    2  feet  6  inches  fine-grained  and  drab  Limestone. 

No.    2.    6  feet  Limestone  nodules,  abounding  in  Hemipronites  — — ,  Spirifer 

ca7neratics,  Productus  costatus  and  P,  Prattenimius  ;  also  contains  Sy- 

nocladici  — — ,  and  Sp.  planoconvexus.    In  some  of  the  nodules  Fish-- 

teeth  are  found. 
No.    3.    2  feet  olive  colored  Clay  Shales. 
No.    4.    14  feet  Slope. 
No.    5.     1  foot  6  inches  bluish-gray  Limestone,  containing  Sp.  lineatus^  Pr. 

costatus,  Archceoeidaris^  Fusulina  and  Ohcetetes  9nillepo?'aceus, 

At  Braggin's: 

No.    6.  13  feet  Slope. 

No.    7.  3  feet  outcrop  of  ash-blue  Limestone. 

No.    8.  4  inches  dark,  olive  Calcareous  Shales. 

No.    9.  1  foot  hard-jointed,  bituminous  Slate,  with  small  Concretions. 

No.  10.  2  feet  sandy,  bituminous  Shales,  with  hard  nodules  of  Limestone. 

No.  11,  8  feet  olive  Shales. 

No.  12.  8  inches  Coal. 

No.  13.  C  inches  soft,  thin  LaminoQ  of  bituminous  Shales,  with  knife  edges  of 
Coal — seen  at  Braggin's. 

No.  14.  25  feet  Sandstone— at  Butler. 

No.  15.  4  feet  ash-blue  Limestone. 

No.  16.  10  inches  blue  Shales. 

No.  17.  10  inches  bituminous  Shales. 

The  upper  part  of  this  Section  to  No.  7  is  seen  at  Butler;  alsa 
iNos.  14  to  17.  The  intermediate  beds  are  concealed  at  Butler,  but  ex- 
hibited at  Braggin's,  one  mile  north-east. 
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The  beds  seen  next  below  this  Batler  Section  are  thick  exposures 
of  soft  Sandstone,  which,  eastward  on  Mound  Branch  and  four  miles 
south  between  Possum  Creek  and  the  next  Branch  south,  thicken  up 
to  80  feet. 

The  upper  beds  of  the  Butler  Section  are  just  below  the  Mulberry 
<Joal ;  in  fact,  I  am  inclined  to  think  this  Goal  may  yet  be  found  in  the 
highest  hills  at  Batler.  These  are  well  developed  on  Miami  Fork  and 
Mulberry  Creek.  Their  relation  to  the  Coal  can  be  obtained  from  our 
South-west  Coal  Section. 

The  beds  from  No.  67  to  72  and  73  are  here  generally  found,  and 
are  well  exposed  at  some  of  the  Coal  banks.  Nos.  57  and  67  are  con- 
nected by  their  intermediate  beds  at  Jas.  H.  Becket's,  in  N.  E.  S.  E. 
Sec.  10,  T.  40,  E.  32.  The  Limestones  near  No.  67  and  above,  appear  at 
many  places  on  Mulberry  Creek,  on  the  south  side  of  Marais  des 
Cygnes.  These  rocks  appear  nearly  everywhere  on  the  waters  of  Wal- 
nut Creek,  and  are  also  found  at  the  head  of  Duncan's  Creek. 

Near  New  Home,  and  on  the  waters  of  Burnett's  Creek,  Prior's 
and  Reed's  Creeks,  are  beds  which  may  be  referred  to  the  Fort  Scott 
Coal.  But  the  Fort  Scott  Coal  itself  was  not  certainly  recognized. 
On  the  above  named  streams,  further  south  in  Vernon,  are  thin  seams 
of  Coal,  which  can  certainly  be  referred  to  the  F'ort  Scott  Group.  The 
evidence  is  that  the  Coal  thins  out  north  and  north-east, 

BEDS  ABOVE  THE  MULBERRY  COAL. 

In  Sec.  11,  T.  40,  E.  33,  is  a  mound  £5  feet  above  the  general  sur- 
face of  the  prairie.  Its  cap  rock  is  a  Limestone,  apparently  belong- 
ing to  No.  74  of  the  General  Section  of  the  Upper  Coal  Measures  of 
1872.  It  abounds  in  Lopliopliylhtm  and  also  contains  Produotus  We- 
hrasGe7isis,  On  the  prairie,  102  feet  below,  we  find  a  Limestone  which 
is  probably  No.  75  of  the  South-west  Coal  Section.  The  mounds  in 
Sees.  27  and  28  of  the  next  township  north,  80  to  100  feet  high,  are  also 
capped  with  Limestone  of  the  Upper  Coal  Measures.  The  farthest 
limit  south  where  we  have  recognized  any  Upper  Coal  Measures  is  on 
the  top  of  a  low  mound  in  Sec.  5,  T.  38,  E.  33.  On  the  mounds,  6  miles 
north-east  of  Batler,  are  also  found  Upper  Coal  Measure  Limestones. 
The  latter  mounds  are  120  to  140  feet  high.  Farther  west  and  north- 
west the  mounds  develop  into  continuous  ridges,  for  example  at  West 
Point  and  at  Parkersville  and  north-west.  They  are  all  capped  with 
Upper  Coal  Measure  Limestones,  including  from  No,  72  to  No.  SO  of 
our  General  Section  of  the  Upper  Coal  Measures,  1872. 

No.  72  contains  some  well  preserved' and  fine  specimens  of  fossils, 

G.S--11. 
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including,  near  Holderman's,  OrthoGeras^  (large  species)  JSfautiUiSj 
(2  or  3  species,  probably  4)  CyrtoGeras^  Pleurotomaria  like  P.  tur- 
biniformis^  SGhizodus  Wheeleri  and  Pinna  peractUa*  In  Sec.  11,  T. 
4i,  R.  33,  ProduGt'US  JVehrasGensis  and  Zo29^iophylhcm  proUfe7'itm, 


ECONOMICAL  GEOLOGY. 

LOWER    GOAL    BEDS. 

The  Lower  Coal  Series  in  Ts.  38  and  39  of  Es.  29  and  30,  may  in- 
clude two  or  three  seams.  The  lowest  workable  bed  of  18  inches  to* 
2-|  feet  has  been  worked  on  E.  Shaver's  land,  near  Willow  Branchy  3 
miles  north-east  of  Papinsville  ;  at  Hamilton's,  one  mile  north-east  of 
Prairie  City  and  1-^  miles  north,  near  Shaw  Branch  ;  at  J.  M.  Williams^ 
on  Camp  Creek  and  on  Panther  Creek.  The  entire  thickness  of  the 
bed  at  Williams'  was  not  seen,  only  1^  feet  being  exposed.  Mr.  Wil- 
liams says  it  is  3  and  4  feet  thick.  If  so  it  is  the  equivalent  of  Yates^^ 
Coal  on  the  head  of  Panther  Creek.  From  its  topographical  position 
I  was  inclined  to  refer  it  to  a  bed  occupying  a  little  lower  horizon. 
A  black,  bituminous  Limestone,  with  Pr,  inuriGatus  and  a  calcareous 
conglomerate,  containing  OrtTiOGeras  Rushensis  qcqmv  just  above  it. 
This  shows  that  the  Coal  here  and  that  at  Shavers  may  be  the  same, 
for  a  similar  Limestone  is  also  found  at  the  latter  i^lace,  containing, 
besides  the  above  named  fossils,  ProdiiGtiis  Pfatteniamis^  P^Nebras- 
censis^  P>  semiretiGulatxis^  Hempronites  Gvassits  and  a  small  Lingula 
and  DisGina.    At  Shavers  the  Coal  is  22  to  26  inches  thick. 

Section  on  Hcmiilton^s  layid  in  S.  E,  Sec.  7,  T.  38.  M,  S9. 

No.  1.  Soil  and  Drift  of  rounded  Pebbles. 

No.  2.  1  foot  4  Inches  black  Shales. 

Ko,  3.  6  inches  soft  brown  Shales. 

No,  4.  2  feet  4  inches  black  bituminous  Slate. 

No.  5.  2  feet  Coal  with  sulphurous  incrustations  on  the  surface. 

No,  6,  Fire  Clay. 

Hallam's  Coal,  examined  by  C.  J.  Norwood,  in  N.  E.  Sec.  11,  T.  38, 
R.  30,  is  li  to  2  feet  thick. 

This  coal  underlies  at  least  5  sections  in  the  north-east  part  of  T. 
89,  R.  29,  and  dips  beneath  the  surface  of  the  townships  west  and 
north. 
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Section  at  Mrs.  Annie  Holfs,  S.  W,  Sec.  U,  J.  39,  R,  29.    {By  J.  C.  Norwood.) 

2  feet  local  Drift. 

1  foot  6  inches  /Brgillo-calcareoiis  Shales,  with  lentJcuiar  concretions 
of  Ironstone. 

6  inches  semi-bituminous  Shales. 
27  inches  bituminous  Shales. 

4  to  5  inches  concretionary  deep  blue,  hard  pyritiferous  Limestone, 
abounding  in  Pj^oductus  muricatus  and  also  containing  Spirifer  earn- 
er atus,  Athyi'is  suhtilita,  Chonetes  mesoloha,  Polyphemopsis  and  Pleu- 
rotoinaria  spheriilata.  A  yellow  Clay  sometimes  replaces  the  Lime- 
stone. 

2  to  3  feet  Coal,  generally  free  from  Sulphur. 

5  feet  blue  argillaceous  Shales. 
2  feet  blue  argillaceous  Shales  containing  Selenite. 
2  to  4  inches  good  Coal. 

No.  10.    3J  feet  Fire  Clay. 

This  Section  closely  resembles  the  Section  taken  at  the  foot  of 
Timbered  Mound  on  the  Marmaton,  in  Vernon  county.  I  regard  the 
Coals  as  identical. 

D.  Wall's  Coal  is  the  same  as  Mrs.  Holt's.  It  is  found  in  a  branch 
in  S.  K  N.  W.  Sec.  23,  T.  39,  R.  29,  and  is  3^  feet  thick.  A  bed  of  con- 
cretionar}^  Limestone,  abounding  in  Productus  muTiGatus  and  con- 
taining Entoliicm-aviGulatum^  Hemipronites^  rroduGtus  Nebrasoen- 
sis,  Naticopsis,  and  Chonetes  mesoloba^^  occurs  immediately  above. 
This  is  overlaid  by  bituminous  Shale, 

The  coal  also  crops  out  2|-  feet  thick  at  Dr.  Taussy's,  in  N.  E.  S.  E, 
Sec.  15 ;  M.  Baily's,  S.  W.  N.  W.  Sec.  23  ;  T.  James,  S.  W.  S.  W.  Sec. 
13,  and  John's,  in  S.  E.  K  E.Sec.  14,  all  in  T.  39,  R.  29.  In  T.  38,  R. 
29,  it  it  is  also  found  on  McDouglas'  land  in  N.  W.  S.  E.  Sec.  11,  and 
Mr.  Campbell's,  in  S.  W.  S.  E.  Sec.  2.  At  Joseph  Wilson's,  in  N.  W.  S. 
W.  Sec.  14,  T.  39,  R.  29,  the  Coal  is  3^  feet  thick. 

Near  the  head  of  Panther  Creek  Coal  3  to  4  feet  thick  is  worked 
on  the  land  of  Gilbreath  and  of  Yates  in  Lot  1,  N.  E.  Sec.  4,  T.  39,  R. 
29.    A  section  of  Yates'  discloses  : 

No,  1,  4  feet  thin  layer  of  drab  and  brown  Sandstone. 

No.  2.  2  feet  sandy,  chocolate  colored  Shales. 

No.  3.  2  feet  sandy  bituminous  Shales, 

No.  4  6  inches  calcareo-bituniinous  Shales  with  Pr,  semireiiGidatus. 

No,  5.  41  to  48  inches  Coal, 


*In  these  fossils  we  have  an  analogy  to  the  Coal  of  Colonel  Williamson,  near  Windsor,  Henry 
county.    We  suppose  it  to  he  the  same  Coal. 
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Although  thicker,  the  associated  beds  would  indicate  this  to  be 
the  same  Coal  as  that  at  Williams'  and  Shaver's.  Further  north  and 
west  this  Goal  has  not  been  seen,  but  certainl^^  could  be  reached  by 
shafts  sunk  to  the  proper  depth. 

On  low  ground  near  Mormon  Fork,  in  Sec.  35,  T.  34,  R.  32, 1  was 
informed  that  parties  boring  for  oil,  reported  about  the  following 
section: 

No.  1.    30  feet  Sandstone. 
No.  2.    270  feet  Soapstone. 

At  175  feet  from  the  surface,  2  feet  of  Coal  was  reported,  and  6  feet 

Coal  at  225  feet. 

The  well  was  bored  525  feet,  passing  chiefly  through  Sandstone 
and  Soapstone.  There  seemed  to  be  a  marked  discrepancy  in  the 
statements  of  different  persons  as  to  the  depth  of  the  Coal.  Mr.  Hoi- 
derman's  account  gives  two  seams  at  30Q'to  320  feet,  the  upper  3  feet, 
the  lower  9  feet,  with  a  3  feet  bed  at  80  to  100  feet.  The  latter  is  prob- 
ably the  Mulberry  Coal  ;  the  others  are  lower  Coals— Nos.  18  and  23 
of  our  Southwest  Coal  Section,  and  the  same  that  are  found  at  Yates'. 
In  these  two  statements  of  the  boring,  although  the  reports  show  a 
discrepancy  of  from  80  to  100  feet,  I  still  feel  confident  of  the  fact  of 
the  Coal  existing  at  a  depth  of  not  over  350  feet  from  the  surface. 

On  Panther  Creek,  a  short  distance  below  Yates',  on  the  land  of 
Jno.  Atkinson,  another  thin  seam  crops  out  above  the  Coal  of  Yates'. 

The  section  here  is : 

Clay. 

8  feet  Biturninous  Shales,  with  a  1  foot  layer  of  black  septaria,  3  feet 
from  top. 

6  inches  hard,  slaty  Coal,  passing-  from  Cannel  to  Bituminous. 
16  to  18  inches  Coal. 
3  feet  gray  Fire-Ciay. 
5  feet  blue  Clay  Shales. 
Coal  of  Yates'. 

The  upper  Coal--No.  4  of  this  Section — bears  a  close  resemblance 
in  its  associated  strata,  to  the  lower  Coal  of  Timbered  Hill.  If  it  is, 
we  have  three  workable  Coals  within  a  short  vertical  distance  of  each 
other. 

At  EwelFs  and  Parker's  are  two  seams  near  together,  which 
seem  to  lie  above  the  lower  Timbered  Hill  Coal. 
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LowEK  Coal  South  op  the  Marais  des  Cygnes. 

On  Jno.  Schrum's,  in  W.  hf  8.  W.  Sec.  30,  T.  38,  R.  31,  is  a  1  foot 
seam,  with  2  feet  Ochreous  Clay  beneath,  A  good  seam  of  18  inches 
is  reported  to  be  2|  feet  below  this  Goal,  but  was  not  exposed. 

Hanley  has  the  same  Coal  in  N.  K,  Sec.  20,  T.  38,  R.  31. 

In  S.  E.  S.  E.,  Sec.  31,  T.  39,  R.  31,  on  C.  W.  Bridgewater's  land,  we 
have:. 

No.  1.    Soil. 

No.  2.    8  to  10  inches  Clay. 

Ko.  3.    8  inches  Pyrito-calcareous  bed  abounding  in  fossils  Athyris,  Sp.  came" 

ratus,  Chonetes  ~ — -- — ■,  Pr,  eostaius.  and  Pr,  miiricatus. 
No.  4.    18  inches  to  2  feet  s:ood  Coal. 

At  H.  Bridgman's,  in  S.  W.  qr.  of  the  same  section,  is  the  same 
Coal,  but  thicker,  At  the  latter  place  it  is  S^  feet  thick,  capped  by  5 
inches  of  Ochreous  Shales,  separating  it  from  the  Bituminous  fossil 
bed. 

Section  at  Benham's  Coal  Bank,  N,  E.  S,  E,  See  36,  T.  39,  R.  32, 

No.  1.    Soil. 

No.  2.    18  inches  Limestone  Nodules  and  Chert.     (Local  Drift.) 
No.  8,    12  to  18  inches  dark  calcareo-Bituniinous  Shales  in  thick  lamina:?. 
No.  4.    0  to  3  inches  Ochreous  Shales. 
No.  5.    12  to  18  inches  Coal  in  water.    (No.  25  ?) 

On  Mr.  Oarr's  land  in  S.  W.  Sec.  33,  T.  39,  R.  31,  is  the  same  Coal  as 
that  of  Bridgman's.    The  section  here  is  : 

No.  1.  1  to  2  feet  Calcareous  Shale,  somewhat  Bituminous  and  rotten, 
abounding  in  fossils  :  Pr.  Prattenianus  ;  also  contains  Chonetes^  Pi\ 
costatus,  Hemip7^onites,  Orthoeeras  Rushensis,  and  a  small  Pleuroto'tna- 
7na  speciosa,    (?) 

No.  2.    4  inches  Ochreous  Shale—few  fossils. 

No.  8.  4  to  5  feet  Coal ;  upper  2  feet  rotten  at  the  outcrop ;  the  rest  of  good 
quality. 

Aerhardt,  near  by,  has  the  same  Coal,  but  it  is  covered  by  3  to  5 
feet  of  hard,  calcareous  Shale,  at  the  top  p^ssin^  into  blue  Limestone^ 
with  a  thick  buff  crest.  Most  of  the  Coal  is  covered  by  water.  3  feet 
was  seen  at  the  opening  of  the  drift  by  which  it  is  worked. 

On  the  land  of  Miss  Nancy  Morse  in  Sec.  35,  T.  39^  R.  32,  I  ob- 
served a  good  bank  of  this  Coal,     It  was  said  to  be  4  feet  thick,  but  I 
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oould  only  see  3  feet,  the  remainder  being  under  water.     It  is  a  good 
hard  Coal,  containing  very  little  Pyrites. 

The  above  are  the  principal  outcrops  in  this  neighborhood.  It 
will  at  once  be  apparent  that  these  Coals  underlie  the  county,  from 
its  south  line  to  Rich  Hill,  and  westward. 

Coal  in  the  Northeast  part  op  the  County. 

On  the  branches  of  Deepwater,  Cove  and  Peters'  Creeks,  are 
seams  of  good  Coal,  butnot  of  great  thickness.  The  Coal  is  jet  black, 
shiny,  and  has  been  opened  at  many  places.  There  are  two  seams  oc- 
curring in  the  edge  of  the  valleys.  Its  Geological  position  is  above 
the  last  spoken  of. 

At  John  Young's,  in  N.  W.  Sec.  24,  T.  40,  R.  27,  some  open  mining 
has  been  done,  exposing  the  following  : 

1^0.  1.  4  feet  Clay  Shales. 

No.  2.  8  inches  Slaty,  Pyrito-calcareous  band. 

No.  3.  1 J  feet  dark  blue  Shales. 

No.  4.  2  inches  hard  Calcareous  Shaly  band. 

No.  5.  IJ  feet  Bituminous  Shales,  with  a  Pyrito-calcereous  band. 

No.  6.  1  foot  Bituminous  Shales. 

No.  7.  Coal,    Saw  13  inches.     It  is  said  to  be  much  thicker,  but  on  account 
of  the  water,  I  could  not  see  it  all. 

On  Mr.  Newberry's  land,  at  the  fork  of  Mission  Branch,  a  half 
mile  from  South  Deepwater,  10|  inches  Coal  crops  out  at  several 
places  near  the  water's  edge.  The  Coal  is  of  good  quality,  and  capped 
by  drab  sandy  Shales. 

At  several  places  around  Johnstown,  on  Peter  McCool's  land,  are 
outcrops  of  two  thin  Coal  seams.  The  upper  one  in  his  pasture,  is  1 
foot  thick;  the  upper  and  lower  part,  a  bright  Coal  of  good  quality; 
the  middle  dull  aod  crumbling.  A  foot  of  blue  Fire-Clay  appears 
underneath,  which  is  ramified  by  black  plant  roots.     . 

The  lower  Coal  is  seen  just  below  the  town  near  Deepwater,  and 
affords  the  following  Section  : 

Sandy  Shale. 

1  foot  blue  Shale. 
4  inches  hard-brown  ferruginous  Limestone,  containing  Pi\  niurica- 

tus  and  other  fossils. 

2  inches  blue  Shales. 

3  inches  reddish-browii  ochrey  Shale. 
2|  feet  blue  Clay  Shales. 

No.  7.    3  inches  hard  calcareo-pyritiferous  band. 
No.  8-    1  foot  Coal. 


No. 
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These  Coal  seams  are  also  sometimes  worked  at  Shelton's  and 
O'NeaPs,  one  mile  north-west,  of  which  a  Section  may  be  found  above 
in  geological  description. 

Higher  up  Deep  water,  on  land  of  Pogoe,  in  S.  E.,  Sec.  15,  T.  41,  R. 
1J9,  the  upper  of  these  seams  is  11  inches,  with  15  feet  of  chocolate 
and  blue  sandy  and  ochrey  Shales  above,  and  8  inches  of  Clay  Shales 
in  thin  lamina,  inclosing  knife-edges  of  Coal  just  over  the  Coal^ 
Three-quarters  of  a  mile  south-west,  and  near  Deepwater,  on  the  land 
of  Mr.  Loggan's,  the  Coal  has  been  ^occasionally  dug  out.  Speci- 
mens shown  me  were  of  good  quality,  and  the  seam  reported  to  be  12- 
to  13  inches  thick,  but  was  entirely  covered  with  Shaly  debris  at  the 
time  of  my  visit.  This  Coal  has  also  been  mined  on  the  land  of  Mrs. 
Johnson,  three-quarters  of  a  mile  west.  Further  west  it  is  not  seen, 
being  covered  by  upper  strata.  Northwardly,  on  Cove  Creek,  on  Mrs. 
Hackler's  land,  about  Sec.  34,  the  same  Coal  was  formerly  mined. 

A  Section  from  the  hilltop  gives : 

Coarse  brown  Sandstone  in  flags. 

Outcrop  of  gray  and  dove-colored  Fusulina  Limestone,  containing" 

Spi7'ifer  lineatus,  (No.  55  of  Soutli-west  Coal  Sec.) 
22  feet  Slope. 

Fragments  of  bright  brown  shelly  Limestone. 
8Q  feet  gentle  Slope,  with  occasional  outcrops  of  Sandstone. 
15  feet  ochrey  and  sandy  Shales. 
2  feet  blue  Shales. 

6  inches  outcrops  of  bituminous  Shales  Pleuroto7naria  were  observed. 
18  inches  ?  Coal  concealed. 
Yellow  Fire-Clay. 

On  David  Gilbert's  land,  in  Sec.  26,  T.  42,  R.  29,  one  mile  north- 
'Cast,  Coal  14  inches  thick  is  well  exposed  in  the  edge  of  a  branch  cap- 
ped with  1  foot  of  Shaly  pyritiferous  and  bituminous  Limestone  bed, 
containing  many  fossils,  chiefly  FroduGtus  semiretioulatus^  with  very 
long  spines.    It  also  contains  Pr,  Prattenanus^ 

On  Peter  Creek,  in  N.  W.,  Sec.  21,  T.  42,  E.  29, 1  observed  a  1  foot 
seam  of  Coal  lying  near  the  water's  edge.  Underlying  it  is  8  feet  of 
Fire  Clay,  containing  crystals  of  Selenite  (Gypsum,)  and  numerous 
Stigmaria  rootlets.  Probably  the  same  Coal  we  have  just  been  speak- 
ing of,  is  found  in  Sec.  16,  T.  39,  R.  31,  also  near  Stumptown  on  the 
waters  of  Double  Branches. 
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i^ORT    SCOTT    COAL. 

This  Coal  was  not  recognized  in  the  north  part  of  the  county,  al- 
though portions  of  its  representative  beds  may  exist  in  T.  42,  R.  29. 
It  may  be  also  represented  on  the  head  of  Burnett's  Creek,  Prior's  and 
Eeed's  Creek.    Its  greatest  development  is  further  south. 

No.  57.— This  Coal  is  found  on  Braggin's  land,  near  Butler,  under- 
lies Butler  and  is  the  Coal  at  Smith's  2  miles  south-east.  I  also  sup- 
pose it  to  be  that  Coal  seen  by  Mr.  Norwood  on  the  land  of  Pearson, 
in  N.  W.  N.  W  ,  Sec.  25,  T.  42,  R.  30.  I  also  observed  it  on  the  land  of 
H.  Becket,  in  S.  E.,  Sec.  10,  T.  40,  R.  32.  It  may  also  be  found  near 
Mulberry  Creek,  in  Sec.  9,  T.  40,  R.  33,  and  southward.  It  may  also 
be  found  in  some  of  the  mounds  south  of  the  Maries  des  Cygnes  in 
R.  33.  On  account  of  its  thickness,  it  is  not  often  worked.  It  is  from 
8  to  9  inches  thick. 

ls[0.    70.— THE    MULBERRY    COAL. 

This  important  Coal,  mined  at  several  places  on  Mulberry  Creek, 
occurring  from  near  its  head  to  the  Marias  des  Cygnes,  and  south  of 
this  stream  to  the  county  line,  at  many  places  in  R.  33.  It  is  also  oc- 
casionally seen  at  many  places  near  the  Miami  and  its  waters,  from  a 
few  miles  west  of  Butler  to  Sec.  24,  T.  41,  R.  33.  It  is  also  probable 
that  the  thicker  seams  on  the  waters  of  Deer  Creek  and  the  Coal  of 
Bone  Fork  maybe  referred  to  the  Mulberry  Coal.  We  thus  perceive 
its  range  to  be  quit'^  extensive  in  Bates  county,  which  is  important 
considering  its  thickness.  The  general  dip  of  the  rocks  in  this  county 
to  the  north-west  carries  it  beneath  the  surface  of  the  formations  of 
T.  44,  Rs.  32  and  33.  Its  greatest  observed  thickness  was  3  feet,  and 
general  thickness  30  to  32  inches. 

SrECiAL  Description  of  the  Mulberry  Coal  Beds. 

The  farthest  southern  extension  of  this  Coal  is  in  Sees.  18  and  19^ 
T.  38,  R.  33,  at  the  south-west  corner  oi  the  county,  on  land  of  the 
heirs  of  Leonard.  On  these  lands  it  is  34  inches  thick,  appearing  in 
shallow  excavations  on  the  almost  flat  prairie,  the  upper  10  inches 
crumbly,  below  it  is  a  hard,  firm,  black  Coal  apparently  free  fron> 
Sulphur,  It  has  a  capping  of  4  feet  of  sandy  Shales,  and  dips  gently 
southward.  Limestone  No.  67,  of  the  S.  W,  Coal  Section,  appears  6  feet 
thick,  a  short  distance  down  the  branch,  with  a  Shaly  fucoidal  Sand- 
stone 10  feet  below  it. 

In  Sec.  7,  T.  38,  R.  33,  Coal  has  been  occasionally  taken  out.  Three 
feet  above  the  Coal  occurs  a  blue  calcareous  flag-stone,  inclosing  car- 
bonaceous remains  of  fossils. 
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Coxley's  Mines. 

This  is  located  in  K  E.,  Sec.  18,  T.  39,  R.  33,  on  a  high  point  of 
prairie  about  30  feet  below  the  higher  prairie.    It  is  34  inches  thick* 
A  Limestone  appears  at  26  feet  above  Section  at  the  bank,  is  : 

No.  1.  Soil  and  Local  Drift. 

jSTo.  2.  4  inches  band  of  yellow  Ochre. 

No.  3.  5  inches  dove-colored  Clay,  with  thin  seams  of  Coal. 

No.  4.  5  inches  rotten  Coal. 

No.  5.  28  inches  g-ood  Coal. 

No.  6.  Black  Clay  with  Stigmaria  scars  and  nodules  of  Pyrites. 

A  half  mile  south-west  of  Conley's,  is  Lewis'  Bank,  said  to  be 
about  the  same  thickness,  but  it  was  not  worked.  Coal  also  is  seen 
on  a  branch  of  Walnut  Greek,  in  Sec.  15.  One  and  a  half  feet  were 
exposed,  but  it  was  said  to  be  three  and  a  half  in  all.  A  half  mile 
west,  on  McGarrity's  land,  it  is  27  inches  thick,  and  of  good  quality 
and  dipping  west.  It  is  here  only  covered  by  a  few  feet  of  the  local 
Clays. 

Mrs.  Woodfin's  Coal  Bank,  in  N.  E.  Sec,  10,  is  30  inches  thick. 
Only  occasionally  worked. 

At  A.  G.  Wilson's,  in  Lot  2,  S.  W.  Sec.  30,  T.  29,  R.  32,  the  same 
Coal  has  been  mined.  Drab  and  olive  Shales  are  the  immediate  over- 
lying rocks,  with  Limestone  8  or  10  feet  above.  The  Coal  was  con- 
cealed at  the  time  of  my  visit.  Mr.  Wilson  says  it  is  3  feet  3  inches 
thick. 

Foster's  Coal  lUm,  N.  W.  N.  E.  Sec.  21,  T.  89,  R.  33. 

This  was  examined  by  Mr.  Norwood,  who  reports  the  Coal  3  feet 
thick ;  the  upper  15  inches  soft  and  mostly  free  from  Sulphur,  is  sepa- 
rated from  the  lower  part  by  an  ochrey  Clay  seam.  The  lower  part 
•has  thin  plates  of  Calcite  between  the  joints,  and  when  exposed  ap- 
pears  rusty.  Limestone,  containing  Sp.  lineMus^  is  seen  5  feet  below 
the  Coal. 

Mr.  Beard,  in  N.  E.  N.  W.  Sec.  33,  T.  39,  E.  33,  was  reported  te 
have  3  feet  of  Coal,  but  it  was  not  exposed  to  view. 

Manning,  also,  in  N.  W.  Sec.  33,  T.  39,  R.  33,  has  the  same  Coaif 
said  to  be  32  inches  thick.  On  a  mound  on  the  prairie,  at  137  feet 
above  Manning's  Coal,  the  Upper  Coal  Measure  Limestone  is  found,, 
probably  referable  to  No.  79  of  the  Upper  Coal  Measure  Section  of 
1872. 
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Bender's  Ooal,  in  N.  E.  S.  W.  Sec.  32,  T.  39,  E.  33,  is  30  inches 
thick. 

The  Mulberry  Coal,  we  thus  see,  underlies  most  of  T.  39,  R.  33,  and 
nearly  all  of  T.  38,  R.  33,  that  is  included  in  the  limits  of  Bates 
<30unty. 

Passing  to  the  north  side  of  the  Marais  des  Oygnes,  the  first  are  a 
series  of  banks  examined  by  Mr.  Norwood  in  Sec.  6,  T.  39,  R.  33. 

At  A.  J.  Dunlop's,  in  Lot  45,  Sec.  6,  T.  39,  R.  33,  is  seen : 

No.  1.    Slope  from  above. 

No.  2.    20  feet  coarse,  gray  Limestone. 

No.  8.    13  feet  Slope. 

No.  4.    3  feet  dark  blue  Clay  Shales,  with  seams  of  yellow  Ochre.     The  lower 

part  contains  Pyrites.    Within  the  mines  the  Clay  becomes  hard 

enough  to  form  a  good  roof. 
No.  5.    18  inches  to  4  feet  Coal ;  averages  3J  feet. 
No.  6.    1  foot  Fire  Clay. 
No.  7.    5  feet  Slope. 
No.  8.    5  feet  drab,  ferruginous  Limestone. 

Mr.  Dunlop  had  drifted  in  about  25  feet,  and  each  man  would 
average  50  bushels  per  day. 

Wm.  Arnott's,  on  Lot  44,   Sec.  6,  T.  39,  R.  33. 

This  Coal  is  2  feet  to  2  feet  4  inches  thick,  being  of  better  quality 
at  the  bottom  and  having  Calcite  between  the  joints.  The  top  is 
somewhat  rotten,  and  on  the  exposed  surface  has  generally  a  rusty 
appearance.  The  Coal  has  an  inclination  of  5°  towards  the  north. 
The  Shales  here  do  not  form  as  good  a  roof  as  at  Dunlop's,  on  account 
of  transverse  joints.  The  middle  of  the  Coal  is  traversed  by  a  pyri- 
tiferous  band.  Only  a  short  distance  off,  another  entry  was  made  into 
the  hill,  at  which  place  a  6-inch  band  of  black  Chert  rested  on  the 
Coal. 

Mr.  Norwood  reports  other  Coal  banks  in  the  same  neighborhood, 
viz. : 

John  Reel^s,  in  Lot  37,  Sec.  6,  T.  39,  R.  33  ;  eT.  P.  McGraw's,  in  N. 
E.  N.  W.  Sec.  21,  T.  40,  R.  S3 ;  Hiram  Williams',  in  Sec.  21,  T.  40,  R. 
33;  and  T.  Williams',  in  S.  E.Sec.  16,  T.  40,  R.  33. 

John  Nichol's  Coal,  on  Mulberry  Creek,  in  Sec.  28,  T.  41,  R.  33.     ( Examined 

by  C.  J.  Norwood.) 

The  seam  is  3  feet  thick — the  upper  1  foot  the  best — with  a  roof  of 
5  feet  of  Shales  abounding  in  concretions  and  concretionary  Lime- 
stone beds,  the  lower  beds  being  very  fossiliferous.  This  bank  is  only 
worked  in  the  winter. 
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Cooper's  Goal  Bank,  "Old  Yernon  Mines,"  K  E.  S.  E.  Sec.  5,  T.  40,  E.  33. 

A  good  deal  of  mining  has  been  done  at  this  place,  but  it  is  only 
occasionally  worked.  At  10  feet  from  the  outcrop,  the  Coal  measures 
34  inches,  and  is  of  apparently  good  quality  with  occasional  shiny 
bands.  It  contains  a  little  Sulphur  and  has  Oalcite  plates  between 
the  joints.  The  upper  10  inches  crumbles  somewhat.  The  Coal  is  said 
to  cake  a  little.  The  under-clay  is  4  feet  thick.  Over  the  Coal  are 
Shales  with  Limestone  nodules  abounding  in  fossils,  including  Pro- 
duGtus  Prattenamcs^  Ohonetes  mesoloha^  Athyris  subtilita^  and  large 
and  small  Crinoid.  stems. 

In  Sec.  9,  T.  40,  R.  33, 1  observed  an  outcrop  of  2  feet  7  inches  of 
crumbling  Coal. 

A  little  mining  has  been  done  at  many  places  in  this  vicinity. 
Shafts  on  the  prairie,  between  Mulberry  Creek  and  Miami  Fork,  have 
also  struck  the  Coal  at  several  places. 

On  Miami,  the  farthest  place  north  where  this  Coal  was  observed 
was  on  the  land  of  L.  N.  Thornbrough,  in  Sec.  24;  T.  41,  R.  33.  The 
Section  here  is  : 

No.  1.  8  feet  Clay  and  Soil. 

No.  2.  3  feet  calcareous  Shales,  with  shaly  Limestone  layers  and  concretions. 

No.  3.  6  to  8  inches  Coal  and  Shales. 

No.  4.  12  to  14  inches  Coal. 

No.  5.  3  feet  Fire  Clay. 

At  Swink's  Mill,  near  by.  Limestone,  whose  position  is  known  to 
be  below  the  MuLBERiiY  Coal,  appears  in  the  creek.  In  it  were  ob- 
served small  Crinoid  stems,  Fusidina  and  Spirifer  lineatns.  Some 
mining  has  been  done  on  the  land  of  Jeremiah  Reed,  ond  mile  south. 

Emberson  Ke atom's,  Sec.  29,  T.  41,  E.  S2. 

The  Coal  here  is  said  to  be  2  feet  thick,  and  crops  out  near  the 
edge  of  the  water.    The  Section  is  : 

No.  1.    6  feet  hard,  chocolate-colored  Sandstone  in  thin  layers. 

No,  2.  4  feet  Shales  and  Limestone  nodules,  with  large  and  small  Crinoid 
stems  and  plates,  Pr.  Pratteiiianus,  F,  splendens^  Chonetes  mesoloha, 
Athyris ,  Sp.  caineratiLs^  Sp.  planoconvexus,  and  Lophophyllum. 

^Vm.  T.  Goodman's  Bank. 

This  is  three-quarters  of  a  mile  south-east  of  the  last,  and  about 
100  yards  from  Miami  Fork.    The  Section  here  is  : 
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No.  1.    5  feet  brown  Sandstone  in  thin,  cross-laminated  layers. 

No.  2.  3  feet  olive  Shales,  with  small  Ironstone  concretions  and  a  few  fossils— 
Athyris^  Producius  — — — -.    Sometimes  thins  out. 

No.  3.  IJ  feet  smooth,  yellow,  ochreous  Shales,  with  concretions  of  Carbon- 
ate of  Iron. 

No«  4»    1^^  feet  blue  Shales. 

No.  5.    3  feet  good  Coal.    Entire  thickness  not  seen,  but  said  to  be  3  to  4  feet. 

No.  (i  About  15  feet  of  Slope  to  Limestone  in  the  creek.  The  Limestone  con- 
tains Arehaeocidai^is  7negastylus  and  Syringapoi'ct  multattenuaia. 

Although  mining  has  not  recently  been  very  regularly  conducted 
here,  the  evidence  is  that  there  has  been  a  good  deal  of  work  done, 
and  considerable  Coal  taken  out.  The  upper  2  feet  of  "  Peacock  "  Coal 
seems  to  be  of  fine  quality,  is  more  valued  by  the  blacksmiths,  and  is 
quite  hard,  irridescent  and  shiny.  The  lower  part  is  only.used  for  fuel 
and  has  a  dull  look. 

Philip  Hecadoisj's  Bank,  N.  W.  N.  E.  Sec.  16,  T,  40,  R.  32. 

The  Coal  here  is  31  to  34  inches  thick.  The  upper  15  inches  a  ver j 
good  black  and  shining  Coal.  This  is  divided  from  the  lower  portion 
by  a  1|  to  2  inch  Pyrites  band.  The  top  Coal  Mr.  Hecadon  says  will 
sell  in  Butler  at  25  cents  per  bushel^  while  the  lower  would  only  bring 
14  cents. 

This  Coal  is  much  esteemed  by  blacksmith's,  is  good  charring 
Coal,  and  does  not  cake.  The  overlying  material  here  is  similar  to 
that  at  Goodman's.  The  Sandstone  occurs  above,  which  is  separated 
from  the  Coal  by  7|  feet  of  sandy  and  calcareous  Shale.  The  Coal 
crops  out  along  a  branch  for  100  yards  above.  The  working  is  done 
from  an  entry  running  back  80  yards.  On  Page's  land,  a  quarter  of  a 
mile  south  of  Hecadon's,  the  Coal  is  27  inches  thick,  and  worked  by 
surface  stripping.  The  Coal  seems  to  be  of  about  the  same  quality  as 
that  at  Hecadon's. 

Wright's  Coal. 

The  MuLBERKY  Coal  is  worked  on  the  lands  of  Wright  and  Wall,  in 
Sec.  8,  and  of  Dobbins,  in  Sec.  9,  T.  40,  Range  31.  The  banks  are  all 
near  each  other,  on  a  rolling  prairie  hill-side  situated  well  for  working. 

The  Coal  is  2  to  2|-  feet  thick,  of  which  1 J  feet  is  of  good  quality. 
It  has  a  roof  of  8  feet  of  Shales. 

North-westj  on  Bone  Fork,  Mr.  Norwood  examined  several  Coal 
banks  equivalent  to  the  Mulbekey  Coal. 


BATES   COUNTY,  173 


John  Kunkles,  in  the  W.  part  of  S.  hf.  of  N.  "W.  !S.  E.  Sec.  31,  T.  41,  E.  31. 

The  Coal  is  2|-  feet  thick,  and  overlaid  by  shaly  Sandstone,  and  is 
worked  by  shaft  and  drift. 

Conard's,  S.  E.  S.  E.  Sec.  31,  T.  41,  K  SI,  has  the  same  Coal. 

Mrs.  Bowman,  in  S.  W.  Sec.  32,  T.  41,  Iw  31,  has  Coal  varying  from 
18  inches  to  2^  feet.  Higher  up  the  valley  of  Bone  Fork  in  Sec.  28 
or  29,  is  an  18  inch  seam  of  Coal,  which  may  be  the  one  just  spoken  of. 

The  Coal  of  T.  42,  H.  31. 

At  several  places  in  this  Township  are  outcrops  of  a  thin  seam  of  8 
inches  of  good  Coal,  but  at  only  one  place  do  excavations  reveal  a 
good,  thick  workable  Coal.  This  is  on  the  land  of  Moudy,  in  the  west 
part  of  Sec.  26.  The  Coal  was  struck  in  digging  a  well  several  years 
ago.  A  shaft  one  hundred  feet  south  of  the  well  was  sunk  to  the 
Coal,  which  gave  the  following  succession  of  rocks : 

No.  1.  10  feet  Clay. 

No,  2.  3  feet  impure  Limestone. 

No.  3.  3  feet  light  clove  Soapstone. 

No.  4.  10  inches  mottled  light  and  dark  colored  brecciated  Limestone. 

No.  5.  7  feet  soft  bluish  dove  calcareous  Shales. 

No.  6.  4  feet  (?)  Coal  thickens  on  one  side. 

It  is  probable  that  the  Coal  in  Moudy's  Shaft  is  the  Mulberry 
Coal.  When  the  place  was  examined  the  shaft  had  not  quite  reached 
the  Coal.    Since  that  they  report  finding  4  feet  of  Coal. 

The  thin  seams  of  this  Township  occupy  a  horizon  but  little  re- 
moved from  the  Mulberry  Seam. 

Good  workable  Coals  are  said  to  exist  very  near  Crescent  Hill, 
but  at  present  none  are  apparent. 

On  McCraw's  land,  near  Mormon  Fork,  the  Coal  is  said  to  be  2| 
feet  thick,  and  on  Ohler's  land,  2^  miles  south-west,  IS  inches  of  Coal 
is  reported  to  be  found  in  the  banks  of  the  creek. 

The  Mulberry  Coal  we  find  is  often  of  irregular  thickness,  varying 
from  20  inches  to  3  feet,  and  sometimes  4  feet.  It  crops  out  over  a 
larger  extent  of  country  than  any  of  the  other  Coals  of  Bates  county, 
and  as  above  noted,  may  be  found  in  K  33,  from  the  south  line  of  the 
county  to  the  middle  of  T.  41,  is  also  seen  at  many  places  in  T.  40  and 
41,  of  K.  32,  and  41  of  K  31,  and  portions  of  T.  40  and  42,  of  E.  31,  and 
although  not  seen,  it  underlies  the  country  north-west. 
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EEVIEW    OF    PKEOEDING     PAGES. 

One-half  of  T.  38,  Rs.  29  and  30,  are  underlaid  by  at  least  2  feet 
of  good  Coal. 

Township  39,  R.  29,  is  certainly  underlaid  by  two  seams  of  Ooal^ 
one  of  them  2|-  to  4  feet,  the  other  18  inches,  or  a  total  average  of  say 
2f  feet,  and  there  may  be  another. 

In  T.  39,  R.  30,  only  a  1  foot  seam  is  exposed,  but  the  Coals  of  the 
Township  east  may  also  underlie  it.  We  would  then  have  4^^  feet  to 
underlie  this  Township. 

In  T.  40  and  41,  R.  29,  although  only  two  thin  seams  are  exposed; 
still,  in  portions,  shafts  sunk  may  reach  the  same  Coals  as  those  in 
the  Townships  south.  The  total  thickness  seen  and  concealed,  is  4| 
feet  under  72  square  miles,  with  another  of  1  foot  under  at  least  one- 
half  these  two  Townships,  or  a  total  average  of  5  feet. 

Township  42,  R.  29^  having  about  26  square  miles  in  Bates,  may 
average  the  same  number  of  feet  as  T.  41,  (or  5  feet.) 

Townships  40,  41  and  42,  R.  30,  are  probably  underlaid  by  5  feet  of 
Coal,  although  it  all  lies  deep. 

About  8  square  miles  of  W.  part  of  T.  38,  R.  31,  are  probably  un- 
derlaid by  about  4  or  5  feet  of  Coal. 

Of  T.  39,  R,  31,  twenty  miles  are  underlaid  by  5  feet. 

Township  40,  R.  31,  'must  be  underlaid  by  the  thick  Coal  found 

south  and  east,  averaging  3^  to  4  feet,  with  another  seam  of  1^  feet. 

Twenty-four  miles  are  underlaid  by  another  seam  of  9  inches,  and  8 

miles  by  2^  feet.    To  reach  thick  seams  at  Butler,  shafts  would  have 

.  to  be  sunk  from  140  to  240  feet. 

Most  of  T.  41,  R.  31,  is  underlaid  by  about  8  feet  of  Coal. 

T.  42,  R.  31,  has  under  it  about  6  feet  of  Coal,  mostly  lying  deep. 

T.  38,  R.  32;  twenty-four  square  miles  are  underlaid  by  about  5^ 
feet  of  Coal, 

One-half  of  T.  39,  R.  32,  or  20  miles,  by  6  feet. 

T.  40,  R.'32,  twenty-seven  square  miles  are  underlaid  by  from  8  to 
9  feet,  and  12  miles  by  6  feet. 

Ts.  41  and  42,  R.  32,  69  square  miles  are  underlaid  by  8  feet,  all 
lying  deep. 

In  R.  33  about  164  square  miles  are  underlaid  by  8  feet  of  Coal. 
Of  this  2  to  3  feet  are  easily  obtainable,  except  in  H  townships. 

From  these  data  we  calculate  the  amount  of  Coal  in  this  county 
to  be  5,397,748,857  tons. 
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The  following  tables  show  the  analysis  made  by  R.  Ghauvenet  of 
some  of  the  principal  Coals: 


ISTame  of  Coal  or  Owa'er. 


Wm.  Arnot,  lot  44  of  Sec. 
6,  T,  39,  R,  33 

Wright's,  3   miles    north- 
west of  Butler.  (1) 


o 
O 


Do.. 
Do,. 


.(2).. 
.(3). 


W,  F.  Goodman's,  18  inches 
from  top , 


Cooper's,  No.  1 

Ko.  2 

Hecadon's,  top 

"  1  foot  from  top.. 

'^  near  bottom...., 

B,  Yates,  on  Panther  Creek— top, 
,  "  ''         bottom. 


Water 

Vola- 
tile. 

Fixed 
Carb. 

Ash. 

4.55 

33.45 

48.74 

13.20 

2.37 

36.01 

57.79 

3.83 

2.62 

37.79 

55.74 

3.85 

2.42 

35.99 

55.77 

5.82 

4.57 

45,30 

48.08 

2.05 

5.58 

36.04' 

48.29 

10.09 

5.07 

38.13 

47.99 

8.81 

2.57 

44.93 

49.71 

2.78 

4,89 

42.39 

50.18 

2.54 

5.09 

35.36 

47.51 

12.04 

1.96 

36.29 

48.19 

13.56 

1.87 

80.95 

47.89 

19.29 

Color  op  Ash. 


Keddish  brown. 

I^ight  brown. 
Light  brown. 
Light  brown. 

Light  brown. 

Rusty  brown. 

Pinkish  brown. 

Pink. 

Light  brown. 

Light  brown. 

Light  gray. 


Wright's,  average  per  cent,  of  Sulphur  3.55. 

Hecadon's,  average  per  cent,  of  Sulphur  from  the  3  Coals  mixed  1.86. 

B.  Yateg,  average  per  cent,  of  Sulphur  from  Coals  mixed  4.10 


BUILDIlNTG    ROCK, 

Stone,  for  all  ordinary  purposes,  can  be  obtained  in  most  neighbor- 
hoods, but  superior  building  rock  is  not  of  general  occurrence. 

A  good  Sandstone  quarry  was  noted  on  the  prairie  three  miles 
west  of  Eockville,  and  the  Sandstone  immediately  around  Kockville 
affords  a  tolerably  good  building  material.  Good  quarries  of  Sand- 
stone may  be  opened  just  south  of  Possum  Creek.  The  best  exposure 
of  this  Sandstone  is  on  Mound  Branch,  east  of  Butler.  The  rock  of 
this  quarry  will  favorably  compare  with  the  Warrensburg  Sandstone, 
of  which  it  is  probably  the  equivalent  Thirty-five  feet  total  thick- 
ness was  here  observed.     On  Possum  Creek  it  is  about  80  feet  thick. 

Limestones,  suitable  for  making  ordinary  Lime,  can  be  obtained 
in  easy  distance  of  most  neighborhoods. 
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FIEE     CLAY. 

Good  beds  of  Fire  Clay  can  be  found  beneath  most  of  the  Coal 
seams. 

Gypsum  or  Selenite  seems  generally  to  abound  in  the  under  Clays 
of  the  lower  Coal  beds, 

IRON    ORE. 

At  several  places  in  Ts.  38  and  39,  R.  31,  are  large  masses  of  cel- 
lular brown  Hematite  of  light  specific  gravity.  Excavations  may 
prove  these  beds  to  be  thick  and  valuable  enough  to  work,  provided 
they  are  not  too  silicious. 

On  the  slopes  of  Sand  Mound,  at  the  county  line,  and  also  north 
of  Eockville  are  similar  exposures  of  ore,  but  it  is  often  too  silicious. 

West  of  Rockville,  in  bank  of  Panther  Creek,  are  broken  and 
lenticular  strata  of  Carbonate  of  Iron  of  sufficient  thickness  to  claim 
attention. 

MINERAL    WATERS. 

In  Bates,  as  in  Vernon,  are  found  wells  of  disagreeably  tasted 
water.  Mr.  Newberry,  in  Sec.  22,  T.  40,  R.  29,  has  a  well  18  feet  deep, 
of  very  cool  water,  but  alas,  to  the  parched  man  it  brings  poor  relief. 
It  has  a  strong  Epsom  Salts  taste.  It  acts  somewhat  on  the  bowels, 
does  not  cook  well  and  will  not  wash.  The  lower  8  feet  of  this  well 
is  said  to  be  in  black  Shales.  Two  miles  east,  John  Young  has  a  well 
with  water  having  a  pleasant  Sulphur  taste. 

At  Wilcox's,  west  of  Crescent  Hill,  is  a  well  over  80  feet  deep, 
which  was  reported  to  be  saline,  but  I  could  not  discover  it,  which 
fact  might  have  been  owing  to  the  abundant  rains  just  previously 
fallen.  About  57  feet  of  water  generally  stands  in  it.  The  water  is 
said  to  wash  well,  but  gives  the  clothing  a  yellow  color  unless  rinsed 
in  other  water. 

At  Parkersville  some  Mineral  Tar  colors  the  Sandstone  and  small 
quantities  drip  from  the  crevices.  Near  Mr.  Holderman's,  a  well  was 
bored  over  500  feet  for  oil  but  obtained  none.  Another  small  Tar 
spring,  flowing  from  Sandstone,  is  in  Sec.  23,  T.  40,  li.  33.  The  flow  is 
weak,  and  on  stirring  the  water  a  beautiful  irridescence  is  seen  on  the 
surface,  formed  of  plays  of  green  and  red,  beautifully  arranged.  On 
Mulberry  Creek,  Avest  and  north-west  of  this,  the  Limestones  indicate 
the  presence  of  Bitumen  by  their  odor. 

Four  miles  south  of  Batler,  small  drops  of  Tar  are  seen  upon  frac- 
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turing  the  Limestone.  In  this  instance  the  Tar  occupies  cavities 
formerly  tenanted  by  fossils. 

At  Braggings,  oast  of  Butler,  is  a  soft  Sandstone,  impregnated  with 
oil.     A  Chalybeate  spring  also  issues  from  the  same  Sandstone. 

At  H.  B.  Francis',  in  the  S.  E.  Sec.  4,  T.  40,  R.  33,  is  a  weak  flowing 
but  strongly  impregnated  Alum  spring.  It  issues  from  Shales  just  be- 
low Limestone  No.  67. 

On  the  land  of  Moses  Martin,  in  S.  E.  Sec.  18,  T.  40,  R.  32,  is  a  Salt 
and  Sulphur  well.  The  well  is  117  feet  deep  from  the  surface  of  the 
high  prairie.  Epsom  Salt  v/ater  occurs  near  the  upper  part.  That  to- 
wards the  bottom  tastes  of  Sulphuretted  Hydrogen.  Mr.  Martin  says 
that  the  formations  passed  through  were  chiefly  Sandstone  with  a  4 
foot  Limestone  bed  at  22  feet  and  at  32  feet  Coal  and  Slate.  Then  be- 
low were  Soapstone  and  Sandstone,  containing  Bitumen  in  the  lower 
part.  When  first  bored  the  well  was  left  dry.  Returning  several  days 
after  there  was  found  to  be  60  feet  of  water  in  the  well.  At  60  feet 
depth  a  cavity  containing  gas  was  entered  and  an  explosive  report  was 
heard  50  yards  off".  Even  now  if  the  water  drops  below  60  feet  reports 
are  sometimes  heard.  The  water  is  said  to  be  soft  and  better  for  wash- 
ing than  rain  v/ater. 

FRESH    WATER. 

Some  parts  of  the  county  are  well  watered,  in  others  the  supplies 
of  water  are  weak. 

There  is  a  good  spring  of  water  at  Butler,  and  water  of  good  qual- 
ity is  easily  obtained  in  wells. 

On  a  ridge,  in  T.  38,  R.  32,  good  water  is  obtained  at  easy  depth. 

At  New  Home  there  is  a  large  spring  of  excellent  water  which 
never  fails.  There  are  other  good  and  never  failing  springs  in  south 
part  of  T.  39,  R.  32.  One  very  pretty  spring  was  observed  on  Mr. 
Ward's  land,  in  Sec  35,  flowing  from  Limestone  high  up  in  the  hills. 

Li  a  deep  shaded  glen,  on  Richard  Eleven's  land,  in  S.  Sec.  21,  T. 
39,  R.  30,  a  very  pretty  and  full  flowing  spring  was  noted. 

Around  the  base  of  the  hill,  at  the  head  of  Peter's  Creek,  are  wet 
places,  indicating  the  existence  of  concealed  springs.  Springs  may 
generally  be  found  on  the  sides  of  the  high  mounds.  Oae  very  excel- 
lent one  is  on  the  mound  in  Sec.  9,  T.  41,  R.  33. 

AGRICULTURE. 

In  portions  of  Bates  county  are  large  bodies  of  excellent  land, 
and  there  is  also  some  thin  soil  in  the  county.  About  the  thinnest 
soil  is  that  north  of  Butler,  including  the  north  part  of  T.  40;  part  of 
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T.  41,  and  part  of  To  42,  E.  31.  The  soil  on  the  plains  around  the  head 
of  Miami  Fork  in  T.  41,  R.  32,  is  quite  thin. 

Where  wood-land  occurs  on  the  hill-tops  the  soil  is  more  often 
poor;  for  example,  the  country  south  of  Possum  Greek,  slopes  to 
Mound  Branch  and  head  of  Panther  Creek,  Most  other  portions  of 
the  county  include  tracts  of  rich  soil. 

The  best  lands  will  produce  yearly  60  bushels  of  corn  per  acre, 
other  lands  35  to  45  bushels.  Good  wheat  crops  are  also  generally 
raised.  The  natural  prairie  grazing  is  good  and  there  are  still  large 
tracts  of  immense  prairie  land  open  for  common  grazing.  Blue  grass 
has  begun  to  take  well. 

There  are  but  few  bearing  orchards  in  the  county  but  we  see  no 
reason  why  fruit  may  not  be  successfully  produced. 

TIMBEK    SUPPLY. 

Althoui>:h  Bates  is  a  prairie  country  we  find  extensive  bodies  of 
good  timber  along  the  larger  streams,  especially  on  Grand  River,  Mor- 
mon Fork,  the  Marais  des  Oygnes  and  Miami  and  Mulberry  Greeks, 
with  good  bodies  near  head  of  Panther  Greek,  a  good  deal  of  timber 
along  Mound  Branch  and  Walnut  Greek.  Among  the  best  varieties 
are  Hickory,  Oak,  Elm,  Honey  Locust,  Ash,  Linden  and  Sycamore.  I 
saw  no  White  Oak  trees,  A  few  may  probably  be  found  near  the  head 
of  Panther  Greek.    Pecan  occurs  on  (he  Marias  des  Gygnes. 


CHAPTER  XII. 


HOWARD    COUNTY. 


BY  a.   C.   BROADHEAD. 


This  county  is  one  of  the  original  ^'Old  Counties"  of  Missouri, 
and  was  probably  first  settled  a  little  prior  to  1807.  Although  the  first 
settlers  had  to  contend  with  the  cunning  of  the  savage,  the  country  set- 
tied  up  very  rapidly  prior  to  the  admission  of  Missouri  as  a  State,  and 
that  many  of  the  earlj^  settlers  were  men  of  energy  and  means,  seems 
proven  by  the  age  of  the  improvements  in  the  county.  Many  of  the 
farms  are  well  improved,  and  the  buildings  first-class,  large,  substan- 
tial and  convenient. 

The  area  of  this  county  is  about  463  square  miles,  with  a  frontage 
on  the  Missouri  River  on  the  west  and  south,  of  34  miles. 

It  originally  consisted  nearly  altogether  of  timber,  with  two  small 
upland  and  two  bottom  prairies,  which  are  now  under  cultivation. 

The  bluffs,  near  Glasgow,  rise  to  a  hight  of  260  feet  above  average 
water  mark  in  the  Missouri ;  and  this  is  probably  about  the  general 
elevation  of  the  high  lands  throughout  the  county.  The  river  bluffs, 
at  the  western  border  of  the  county,  are  steep  and  sometimes  per- 
pendicular, but  on  the  southern  border  are  more  gentle. 

The  streams  more  often  pursue  their  way  150  feet  below  the  tops 
of  the  ridges,  and  the  valleys  are  connected  with  the  ridges  by  long 
and  very  often  easy  slopes. 

The  south-eastern  portion  of  the  county  is  not  as  hilly  as  some 
other  districts.  We  here  have,  near  the  Missouri,  some  steep  bluffs 
with  White  Oak  growth.  Near  the  Bonne  Femme,  and  south  of  Fay- 
ette for  several  miles  extending  to  the  Missouri  Bluffs,  is  a  tract  of  rich, 
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rolling,  heavily  timbered  land,  including  many  varieties  of  excellent 
timber,  such  as  White,  Red  and  Rock  Chestnut  Oak,  Black  Walnut,. 
Elm,  Hickory,  White  Walnut,  Ash  and  Linden.  South-eastwardly 
from  Fayette,  is  a  similar  country,  and  also  westwardly,  to  Glasgow,, 
but  here  it  is  more  hilly. 

Towards  Boonsboro,  and  west,  an  occasional  sharp  and  crooked 
ridge  occurs,  covered  with  a  heavy  growth  of  chiefly  White  Oak. 

The  north-western  part  of  the  county  sustains  a  growth  of  timber 
similar  to  that  lying  south,  but  the  country  is  not  so  hilly,  and  in  fact,^ 
the  slopes  are  quite  gentle. 

The  north-eastern  part  of  the  county  is  broken  and  hilly,  and 
sustains  chiefly  a  growth  of  White  and  Post  Oak. 

In  speaking  of  the  trees  of  this  county,  I  would  say  that  Black 
and  White  Walnut  are  very  abundant,  being  very  common  over  most 
of  the  county.  Blue  Ash  and  Sassafras  abound;  this  county  being 
almost  the  western  limit  of  the  former  in  North  Missouri.  The  Spice 
Bush  {Lauribs  hemoin^)  is  common  on  the  Missouri  Bottoms,  but  Dog- 
wood ( Oornus  Horida^)  is  rare,  and  is  not  probably  found  further  west 
Many  of  the  trees  on  the  ridges,  including  Walnut,  White  Oak,  Red 
Oak  and  Rock  Chestnut  Oak  attain  a  great  size.  One  of  the  latter^ 
which  I  measured,  was  13  feet  3  inches  in  circumference,  3  feet  above 
the  ground.  This  tree  was  on  the  Missouri  Blufls ;  in  the  bottoms, 
Cottonwood,  Elm  and  Sycamore  grow  to  a  very  large  size. 

The  principal  streams  in  the  eastern  part  of  the  county,  are  Mon- 
iteau  Creek  (Manitou,)  with  its  tributaries,  and  Bonne  Femme.  This 
last  rises  about  the  middle  of  T.  52,  R.  15  W.,  and  flowing  in  a  south- 
erly direction,  empties  into  the  Missouri  about  three  miles  below 
Boonville,  Cooper  county.  The  principal  tributary  of  Manitou  Creek 
in  this  county,  is  Hunger's  Mother,^  '^ which  heads  in  the  north-west 
part  of  T.  51,  R.  14  W. ;  and  the  principal  one  of  Bonne  Femme  is  Salt 
Fork,  rising  in  the  south-eastern  part  of  T.  52,  R.  15,  and  flowing 
south-west  empties  into  the  Bonne  Femme  in  the  north-west  quarter 
of  Sec.  30,  T.  51,  R.  15. 

Other  streams  [flowing  southward,  are  Salt  Creek  and  Sulphur 
Creek,  and  those  running  westward,  are  Richland,  Hurricane,  Gregg's 
and  Bear  Creeks  and  Doxy's  Fork.  They  all  run  into  the  Missouri^ 
and  some  of  the  smaller  ones  on  entering  the  bottom,  waste  their 
waters  on  the  flats  and  are  lost. 

*Tliis  stream,  it  is  said,  received  its  name  from  a  party  of  Imiiters^  early  settlers,  wlio  were  himt- 
ing  bears,  and  meeting  with  no  success,  got  out  of  meat  on  this  creek.  Bad  weather  came  upon  them, 
and  they  Vere  prevented  from  hunting  and  threatened  with  starvation.  They  therefore  christened  the 
creek  ' '  Hunger '  s  Mother. '  ^ 


HOWARD  COUNTY.  181 


The  inhabitants  of  the  county  depend  chiefly  on  cisterns  and 
wells  for  drinking  water,  but  some  fresh  water  springs  are  occasionally 
found. 

SUEFACE     DEPOSITS. 

The  Alluvium  does  not  materially  differ  from  that  found  in  other 
counties,  and  which  has  been  so  often  described.  It  includes  the  soils, 
washings  and  recent  deposits  along  the  streams. 

The  Blu-fF  or  Loess  formation  is  well  developed  in  this  county, 
consisting  in  the  main  of  finely  comminuted  Sands  and  Clays,  with 
Occasional  small  Gravel  beds.  The  Clays  are  generally  of  a  dull, 
brown  appearance,  and  at  one  place,  near  Boonsboro,  I  observed  a 
bed  having  a  purplish  tint. 

Near  Sulphur  Lick,  blue  sandy  Clay  underlies  brownish  Clay, 
from  which  it  is  separated  by  a  ferruginous  sandy  band.  A  similar 
appearance  was  observed  at  Glasgow.  The  lower  bluish  beds,  more 
probably  belong  to  the  Drift  formation. 

Drift  boulders,  of  Granite,  Greenstone,  Quartzite,  etc.,  are  found 
strewn  along  all  the  valleys  and  occasionally  the  blue  Clay  is  seen. 

On  Salt  Creek,  near  the  bottoms,  alternations  of  variously  colored 
Sand  appear  in  the  following  order : 

No.  1.  20  feet  Bluff  Clay. 

No.  2.  1  foot  2  inches  black  Sand. 

No.  3.  6  inches  brown  Sandstone. 

No.  4  6  inches  brownish  and  green  drab  banded  Sandstone. 

No.  5.  10  feet  layers  brown,  yellowish  or  greenish  comminuted  Sand. 

This  may  be  called  ",'Altered  Drift;"  that  is,  it  has  been  removed 
from  its  first  place  of  deposit,  and  arranged  again  in  regular  layers. 

No  well  marked  beds  of  Drift  were  seen  in  the  county,  but  it  is 
probable  that  most  of  the  valleys  are  underlaid  by  these  deposits,  and 
large  boulders  of  Granite,  Quartzite,  etc.,  were  occasionally  found, 
<jlearly  referable  to  this  era  of  deposit. 

PALEOZOIC  KOCKS. 

We  find  the  following  Groups  in  this  county,  referable  to  the  Car- 
boniferous system : 

COAL    MEASURES. 

Ferruginous  Sandstone 50  feet. 

Archimedes  Limestone,  (St.  Louis  Group,  Warsaw  Limestone) 40     ** 

*'  ''  (Keokuk  Grroup) 35     '' 

Encrinital  or  Burlington  Limestone 60     * ' 

Chouteau  Limestone , 75     '* 
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IRREGULARITIES    OF    STRATA. 

Starting  from  Glasgow  with  the  beds  of  the  lower  Coal  Measures 
in  sight,  we  find  at  Bluffport  that  these  beds  have  receded  in  the  hills^. 
and  the  Keokuk  Group,  35  feet  in  thickness,  appears  at  the  water's 
edge.  Going  southward,  we  find  that  the  rocks  continue  to  rise,  and 
more  rapidly,  to  about  three  miles  north  of  Lisbon.  Two  miles  north 
of  this  place,  the  lowest  rock  at  Bluffport  has  risen  over  a  hundred 
feet 

We  are  now  opposite  an  anticlinal  axis,  spoken  of  by  Mr.  Meek  in 
his  report  on  Saline  county. 

From  this  point  the  Rocks  dip  rapidly  in  a  southern  direction,  and 
at  Lisbon  the  Keokuk  Group  is  again  at  the  bottom  of  the  hill.  From 
this,  eastwardly,  we  observe  a  gradual  depression  of  strata,  until  we 
approach  New  Franklin.  East  of  this  point,  the  strata  again  gently 
rises,  and  at  Eocheport  the  upper  portion  of  the  Burlington  Group  i& 
seen  60  feet  up  in  the  Blulis. 

Along  this  line  are  also  occasional  undulations,  or  irregular  de- 
pressions and  elevations.  One  and  a  half  miles  west  of  Mr.  L.  Ao 
Brown's,  the  Ferruginous  Sandstone  appears  in  the  Bluffs,  38  feet  in 
thickness,  resting  on  24  feet  of  Limestone.  A  hundred  yards  east  it 
is  at  the  base  of  the  hill.  A  half  of  a  mile  east,  it  was  observed  lying 
in  a  nearly  horizontal  position,  and  a  little  further  east  it  dips  26^ 
with  a  magnetic  course  of  S.  43"^  E.  It  soon  rises,  however,  to  a 
hight  of  over  40  feet,  and  a  few  miles  further  east,  almost  thins  out 
near  the  lower  part  of  the  MIL 

CHOUTEAU  LIMESTONE. 

This  formation  is  only  brought  to  view  in  the  western  part  of  the 
county,  near  the  mouth  of  Richland  Creek,  and  extending  southward 
along  the  Bluffs  for  about  2  miles.  The  upper  15  feet  appears  to  be 
somewhat  Argillaceous  and  Magnesian,  close-grained  and  in  thick^ 
substantial  beds,  useful  for  building  purposes.  The  lower  portion  isr 
probably  Hydraulic,  the  upper  4  feet  being  a  pure  drab,  while  the 
other  beds  are  of  a  buff-drab  color.  Below  these  are  thin,  shelly  and 
semi-crystalline  dove-colored  Limestones,  containing  occasional 
geodes  filled  with  Calcite. 

The  fossils  observed  were  P)\  MuTGhiso7iianuS)  EhynGhonellm 
Cooperensis^  Sp,  Marionensis^  and  Sp,  cuspidatus.  The  lower  part 
of  the  Magnesian  division,  shows  many  small  cells  formed  by  the  de- 
composition of  the  fossils,  chiefly  Grinoid  stems. 
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Only  about  twenty  feet  thickness  of  the  upper  beds  of  this  Group, 
was  seen;  but  these  rose  over  50  feet  in  the  Bluffs  opposite  the  uplift 
above  Lisbon.  We  have  reason  to  suppose  that  this  50  feet  is  occu- 
pied by  lower  beds  of  the  same  Group. 

B  U  E  L I N  a  T  O  N    LIMESTONE. 

This  is  the  next  overlying  formation  found  in  this  county,  and  is 
the  equivalent  of  the  "  EncrinitaU' 

The  beds  belonging  to  this  Group  are,  in  this  county,  generally  of 
a  very  coarse  structure,  the  coarse  layers  being  of  a  very  looso  tex-- 
ture,  and  abound  in  many  Grinoid  stems  throughout. 

At  the  base  of  the  formation,  is  10  feet  of  a  buff  color,  with  white 
Grinoid  stems,  which  makes  an  excellent  building  stone.  The  upper 
5  feet  is  fine  grained,  while  the  lower  is  a  much  coarser  Rock.  The 
next  beds  above  this  10  feet  are  generally  of  a  light  or  whitish  gray 
color. 

At  Burkhart's  Salt  Spring,  there  is  a  Bluff  of  30  feet  of  irregularly 
bedded  brown  and  gray  coarse  Limestone,  containing  lenticular  forms 
of  Chert 

Just  above  Rocheport,  Mr.  Norwood  measured  about  60  feet  of 
gray  and  crystalline  Limestone,  the  two  upper  beds,  of  20  to  30  feet 
being  arranged  in  alternate  layers  of  Limestone  and  Chert,  many  of 
them  coarse,  friable  and  light  gray;  others  dark  gray  and  fine-grained, 
with  but  little  Chert  in  the  lower  part.  These  beds  belong  to  the 
middle  division  of  Prof.  Swallow's  Encrinital  Limestone,  including 
No.  3  and  probably  No.  5,  those  above  and  below  these  divisions  not 
being  recognized. 

The  structure  known  as  "  Stylolite,"  is  often  seen,  and  seems 
very  characteristic  of  this  formation. 

Fossils  are  often  abundant,  but  cannot  always  be  separated  from 
the  Rock  and  their  organic  matter  is  generally  replaced  by  white 
Oalcite. 

Those  observed  were  Spirifer  striatics^S2J>  suborbicidaris  (?)}  Or- 
this  Swallovi^  Or>  MitcTiellini  var,  Biirlingtonensisj  GJionetes  Shu- 
mardana^  Athyris  inGrassatus^  ZapJirentis  centfalisi  ActinoGvimis 
€07iGinmis  (F),  AGtinoGvinus  (2  or  3  undet.  species)  and  ' PlatyGvinus 


This  formation  is  seen  in  the  Missouri  Bluffs  near  the  mouth  of 

Richland  Creek,  and  for  several    miles  north  and  south ;  it  being 

brought  to  view  on  the  anticlinal,  passing  east  and  west.  In  going 

east,  it  is  not  seen  again  until  we  approach  New  Franklin. 
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It  is  found  on  the  Bonne  Femme  as  far  north  as  the  northern  part 
of  T.  49.  From  New  Franklin  eastward,  it  occupies  a  strip  of  the  Mis- 
souri Bluffs,  three  miles  in  width,  extending  to  the  Boone  county  line. 
Its  greatest  thickness  is,  near  Bocheport,  about  sixty  feet,°and  on  the 
anticlinal,  in  the  western  part  of  the  county,  it  is  not  much  more. 

The  Limestones  of  this  Group  can,  most  of  them,  be  burned  into 
good  Lime. 

KEOKUK  GROUP, 

In  the  western  portion  of  the  county  we  find,  overlying  the  last 
named  Group,  beds  of  mostly  coarse-grained,  gray  Limestone,  with 
sometimes  a  slight  bluish  tint,  and  also  occasional  reniform  masses 
and  lenticular  beds  of  white  Chert.  Some  of  the  Limestone  layers 
are  shaley,  others  are  thick-bedded  and  afiord  a  good  building  ma- 
terial. 

These  beds  crop  out  along  the  Missouri  Bluffs,  from  Bluffport,  for 
about  nine  miles,  dipping  beneath  the  overlying  beds  of  the  Warsaw 
Limestone  (St.  Louis  Group)  about  one  and  a  half  miles  south  of  Lis- 
bon. Specimens  of  fossils  can  not  often  be  obtained,  but  the  rocks  at 
Bluffport  abound  in  the  most  characteristic.  Those  observed  at  the 
various  outcrops  were  :  Of  Brachiopods,  Gamarapho?'ia  sultrigona 
ProduGtus  setigerus^  Pr,  punct-atitSj  Spirifer  Keolcuh^  Sp,  negleoticS), 
Sp»  Logani^  Sp.  pseudo'lineatus^  Sp,  striatus,  Sp.  tenuimarginatiis^  Sp. 
Tostellatus.,  Sp.  suiGuspidatus  and  Terehratula  parva;  of  Gasteropods' 
a  PlatyGeras  ;  of  Trilobites,  a  Phillipsia,  and  of  Radiates,  Zaphrentis 
centralisi  Z.  Cliifordana.^  TroGliopliyllum  Verneuiliana.  Orinoid 
stems  often  abound,  but  of  fish  remains  I  only  obtained  the  tooth 
of  Cladodus  laminoides  from  the  lower  beds,  two  miles  north  of  Lis- 
bon.    One  specimen  of  Sphenopterium  depressum  was  also  obtained. 

ST.    LOUIS    GROUP, 

The  beds  occurring  in  this  county,  w^hich  I  have  assigned  a  place 
in  this  Group,  are  alternations  of  brown  and  gray  Limestone,  mostly 
in  thin  layers,  separated  from  each  other  by  Shales  which  are  some- 
times a  few  inches  thick  and  often  more  than  a  foot.  These  beds  were 
formerly  called,  by  Mr.  Hall  in  his  Iowa  Geological  Report  for  1858, 
the  '^Warsaw  Limestone."  Worthen,  in  Vol  I  of  the  Illinois  Geologi- 
cal Report,  and  White,  in  the  Iowa  Geological  Report,  1870,  assign 
them  a  place  in  the  St.  Louis  Group. 

After  inspection  of  the  fossils,  I  choose  to  place  these  beds  subordi- 
nate to  the  St.  Louis  Group.. 
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I  was  unable  to  determine  the  exact  thickness  of  this  formation 
in  the  county;  but  three-quarters  of  a  mile  west  of  Mr.  L.  A.  Brown's 
they  were  seen  forty  feet  in  thickness  from  the  base  of  the  liill  up,  the 
lower  fifteen  feet  of  coarse  gray  Limestone,  containing  AToliimedes 
Wortlieni  and  Oligoporus  Dance.  Near  this  place  the  rock  is  some- 
what fractured,  and  contains  a  good  deal  of  Arragonite,  Archimedes 
is  very  abundant,  as  are  also  Pe-yitremites  oonoideus  and  several  spe- 
cies of  Zaphrentis.  But  the  most  abundant  fossils  are  Fenestella  and 
other  species  of  Bryozoa.  The  following  is  a  list  of  the  fossils  ob- 
tained in  this  county  from  this  formation.  Crinoids,  DitJioGorinus  Hgiis^ 
Pentremites  conoideus^  Platy crimes  planus^  Pterocrinus  crassus  and 
stems  and  plates  of  undertermined  species;  Echinoids,  Oligoporus 
Dance;  Polyps,  Zaphrentis  centralis,  Z.  GliifordanaiS)^  Z,  spiiuilifera, 

Z,—^Z.  Syringopora ,  and  Pyrgia  Mitchellinii?);  Bryozoa,  Ar- 

chimedes  Wortheni^  Ar,  reversa.  Fenestella  St,  Liodovici^  Fen,  hemi- 
trypa,,  Coscinium  saganella^  Cos,  escharensis^  Polypora  Varsoviensis 

and  P,   HalUana  ;    Brachiopods,  Athyris—-^^  Hemipronites , 

Producttis  Cora,,  Pr, — ^R/iynchonella  mutata,,  R,  subcuneata^  Spirifer 
Keohuk^  Sp,  Leidyi,,  Sp,  temii-costata,^  Sp.  spinosiis^  Terehratula  Bois- 
m/i^  T,  trinuclea;  Pteropods,  Oonitlaria  Alissouriensis;  Gasteropods, 
Dentalium  vemistunri^  and  OonchiferS;  Myalina  St.  Ludovici, 

Strata  belong:ing  to  this  Group  are  found  at  Boonslick,  near  Lis- 
bon, and  occasionally  in  the  Missouri  Bluffs  as  far  east  as  Sulphur 
Creek  and  for  several  miles  up  the  latter  stream.  It  is  wanting  fur- 
ther east. 

FERRUGINOUS    SANDSTONE. 

This  rock  is  next  in  ascending  series,  and  its  geological  position  in 
the  county  is  at  the  top  of  the  Lower  Carboniferous  System. 

In  Callaway,  Cedar  and  Lawrence  we  find  a  very  Ferruginous 
Sandstone  above  all  other  Lower  Carboniferous  rocks,  and  under  the 
Coal  Measures.  We,  therefore,  conclude  that  these  rocks  are  of  the 
same  Geological  age. 

Wherever  observed  in  this  county  it  is  almost  a  pure  white  within 
the  quarries,  becoming  of  a  light  buff  or  drab  shade  near  the  surface. 
Its  percentage  of  Oxide  of  Iron  seems  small,  and  only  an  occasional 
brown  spot  can  be  observed  in  it. 

No  fossils  were  seen  in  it,  and  only  from  its  position  in  reference 
to  underlying  and  overlying  rocks  are  we  justified  in  assigning  it  this 
position. 

Two  miles  below  Lisbon  it  is  50  feet;  and  one  mile  above  Mr.  L. 
A.  Brown's,  it  is  38  feet  thick.    It  was  not  seen  north  of  Lisbon,  and 
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thins  out  in  an  eastern  direction,  not  being  found  east  of  Bartlett 
Branch. 

UPPER  CAEBONIFEROUS  OR  COAL  MEASURES. 

The  greater  portion  of  this  county  is  underlaid  by  the  formations 
which  include  the  Middle  and  Lower  Coal  Measures.  The  lowest 
beds  of  this  Group  found  in  the  county  may  be  seen  near  the  Mis= 
souri  Bluflfs. 

A  section  on  a  branch  of  Salt  Creek,  in  the  S.  W.  qr.  Sec.  5,  T.  49^ 
R.  17,  shows  the  following  : 

No.    1.    Clay  containing  Ochre  on  which  are  tumbled  masses  oi  soft  brown 

Limestone» 
No.    2.    2  feet  outcrop  of  Coal  smut,  showing  a  blue  Clay  band  in  the  middle ; 

(this  is  probably  the  equivalent  of  0,  J.  Norwood's  Coal  *^  P^." 
No.    3.    2  inches  brown  Shales. 
No.    4.    9  feet  6  inches  Shales  and  Fire  Clay,  mostly  Clay,  with  some  yellow 

Ochre. 
No.    5.    2  inches  rotten  Coal. 
No.    6.    4  feet  blue  Fire  Clay. 
No.    7.    10  feet  Shaly  Sandstone. 
No.    8.    3  inches  Coal. 
No.    9.    4  feet  mostly  sandy  Shales, 
No.  10.    Outcrop  of  Shaly  Coal, 
No.  11.    4  feet  6  inches  Eire  Clay. 
No.  12,     White  Sandstone,  (Lower  Carboniferous,)  10  feet  of  this  w^as  found 

in  the  bluff  below. 

One  hundred  yards  e^st  of  this  place  is  4  feet  Limestone  resem- 
bling that  found  overlying;  the  Coal  near  Boonsboro,  and  lying  irreg- 
ularly. 

No.  2,  of  the  above  section,  is  probably  the  equivalent  of  the  Coal 
of  H.  L.  Brown,  which  crops  out  a  quarter  of  a  mile  lower  down  the 
branch.  This  Section  will  give  an  idea  of  the  lowest  Coal  formation 
seen  in  this  county. 

The  micaceous  Sandstone  which,  according  to  Prof.  Swallow,  oc° 
cupies  the  top  of  the  Lower  Coal  Measure,  is  well  exposed  at  the 
mouth  of  Hurricane  Creek  to  a  hight  of  61  feet.  x\t  the  top  we  find 
14  feet  of  Shaly  Sandstone,  then  7  feet  9  inches  of  pretty  good  build* 
ing  rock,  generally  in  even  layers  but  with  occasional  Shaly  pockets 
containing  thin  Coal  seams.  Below  this  is  5  feet  of  an  irregular  and 
sometimes  Shaly  layer  of  brown  and  gray  Sandstone  and  black  Shale 
beds,  with  Galamites^  Lepidodendron^  etc.  The  lower  34  feet  is 
somewhat  Shaly,  the  upper  portions  concretionary.    Up  Hurricane 
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Creek,  at  Turner's,  Mr.  Norwood's  measurements  show  about  50  feet 
of  this  Sandstone  resting  on  a  Limestone,  which  we  are  disposed  to 
regard  as  the  equivalent  of  the  Limestone  lying  10  to  16  feet  above 
the  Glasgow  Goal,  and  the  apparent  dip  of  the  Glasgow  rocks  to  the 
south  is  sufficient  to  reconcile  their  observed  position. 

Opposite  the  lower  ferry  landing,  at  Glasgow,  the  Limestone  is 
26  feet  above  the  river^  and  one-half  to  three-quarters  of  a  mile  west 
it  is  53  feet.  If  we  allow  a  dip  of  27  feet  for  three-quarters  of  a  mile, 
or  36  feet  per  mile,  which  is  not  too  much,  our  Limestone  would  be 
46  feet  below  the  bed  of  the  water  at  the  mouth  of  Hurricane  Creek, 
But  the  formations  being  concealed  between  Gregg's  and  Hurricane 
Creeks,  we  can  not  truly  say  that  they  are  so  much  depressed.  In 
fact,  we  believe,  they  are  not,  for  we  have  a  measured  thickness  of 
over  60  feet  Sandstone  at  the  mouth  of  Hurricane  Creek,  and  at  Tar- 
ner's  only  50  feet,  and  if  we  base  our  calculations,  for  thickness,  on 
the  dip,  our  thickness  would  undoubtedly  be  too  great. 

Our  Glasgow  Section  shows  the  micaceous  Sandstone  high  up  in 
the  hills  with  another  Sandstone  near  the  water. 

This  Section  is  as  follows  : 

16  feet  sandy  Shales,  with  beds  of  Sandstone  in  the  upper  part. 
8  feet  blue  Clay  and  Shales,  in  thin  lamin<'B. 
IJ  inches  Carbonate  of  Iron. 
8  inches  blue  Clay  Shales. 

4  inches  shelly  Ferruginous  Limestone ;  weathers  red,  and  contains 
Cho  mesolobd  and  Pr.  mKricaius. 

NOo    6o    4  feet  Shales. 

No.  7.  20  inches  mottled  deep-blue  and  drab  Limestone,  inclosing  Stigmaria, 
Jicoides,  which  show  on  the  weathered  surface.  Brachiopods  are 
rare,  but  Sp,  Uneatus  was  found.  A  fragment  of  a  plant  was 
found  with  crystallized  centre  of  red  heavy-spar  and  Calcite. 

No.    8,    2  feet  6  inches  Shales. 

No,    9.    10  Inches  Clay  with  Limestone  nodules. 

No.  10.  2  feet  3  inches  deep-blue,  iine-grained  Limestone,  brown-specked^ 
and  containing  Calcite  specks.  Fossils  observed,  were  Fusulina 
cylindriea  and  Sp.  Uneatus,    This  rock  weathers  brown. 

No.  11.  16  feet  9  inches  blue  and  drab  Shales  (jointed,)  with  Ochre  between 
the  joints. 

No.  12.    1  foot  outcrop  of  Coal,  decomposed  near  surface. 

No.  13.    4  inches  band  of  rotten  Coal  and  yellow  Ochre. 

No.  14.    3  feet  blue  Clay  and  streaks  of  yellow  Ochre. 

No.  15.  12  feet  blue  and  drab  Shales  in  thick  lamina,  with  sandy  ochreous 
bands  confcainino^  ferns. 

No,  16.  20  feet  blue  sandy  Shales  and  Shaly  Sandstone,  some  very  finely  rip- 
pled marked. 


No. 

1. 

No. 

2, 

No. 

3. 

No. 

4. 

No. 

5. 
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No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

Opposite  the  ferry  landing,  in  town,  three-quarters  of  a  mile  be- 
low, we  find : 

3  inches  Limestone. 

3  feet  6  inches  dark-blue  Shales. 

6  inches  blue  PireOiay,  with  Coal  streaks. 

6  to  9  inches  brown  Fire  Clay. 

3  feet  9  inches  Limestone— No.  7,  of  Section  just  described,  and  only 
10  inches  separates  this  from  the  Limestone  No.  10  of  last  Section. 
Instead  of  16  feet  9  inches  to  the  Coal,  we  have  just  10  feel,  showing" 
that  some  beds  have  been  thiclvened  and  others  are  thinned. 

The  Limestone  (7)  of  the  Glasgow  Section  is  seen  on  the  Salis- 
bury road,  in  the  bluffs  of  J3oxy  Fork,  we  therefore  suppose  that  the 
Glasgow  Coal  may  be  obtained  here. 

A  general  section  of  rocks  near  Fayette,  would  embrace  over  a 
100  feet  of  Coal  Measures  from  No.  12  of  General  Section,  (0.  J.  N.) 
downwards,  including  Coal  "D''(?)  and  also  GoaP'B"  with  many  inter- 
vening Strata  wanting. 

Our  general  Section  here  is  about  the  following: 

25  feet  Slope  from  hill-top. 

2  to  7feet  bkiish-drab  Limestone,  very  nodular  on  top,  and  abound- 
ing in  Chc&tetes  milleporaceus  ;  also  containing  Fusulina  cylindrical 
Athyris  subtilita^  Sp.  lineatus  and  a  Nautilus. 

2  feet  Fire  Clay. 

11  feet  brown  Shaly  Sandstone. 

14  feet  blue  sandy  Sliales,  has  an  occasional  ochrey  band,  the  lower 

4  feet  being  calcareous,  witli  Limestone  nodules. 
No.    6.    14  inches  Limestone  of  a  deep  ash-blue  color,  which  breaks  rhomboid- 
ally — No.  15  of  the  General  Section. 

No.    7.    10  inehes  Bituminous  Shales.    Upper  2  inches  are  dark  blue  with  gray 

fucoidal  markings. 
No.    8.    1  foot  5  inches  black  Slate. 
No.    9.    9  inches  Coal- 
No.  10.    1  foot  Fire  Clay. 
No.  11.    10  inches  nodular  Limestone  belt. 
No.  12.    7  feet  Shales. 
No.  13.    10  feet  Limestone. 
No.  14.    10  feet  Shales. 

No.  15.    1  foot  4  inches  Limestone  containing  Pr.  costatus  P.  punctatus  Ath,  siiht- 
lita  and  Sp,  cmneratus.    This  Limestone  is  probably  Hydraulic. 

No.  16.  6  inches  Shales. 

No.  17.  1  foot  Magnesian  (Hydraulic)  Limestone. 

No.  18.  70  feet  probably  all  Sandstone  and  Shales. 

No.  19.  8  feet  1  inch  blue  Limestone. 


No. 

1. 

No. 

2, 

No. 

8. 

No. 

4. 

No. 

5. 
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No. 

20. 

No. 

21. 

No. 

22. 

No. 

23. 

No. 

24. 

No. 

25, 

No. 

26. 

No. 

27. 

2  feet  4  inches  Shales. 

9  inches  blue  shelly  Limestone. 

8  inches  black  smut— not  persistent. 

6  inches  ash-blne  Limestone. 

4  inches  Clay. 

2  feet  8  inches  bituminous  Shales,  containing  septaria  and  also  very 

small,  round  concretions. 
1  foot  blue  carbonaceous  Shales. 

1  foot  blue  Shales,  abounding  in  Pr.  nmHcatus,  and  also  contains  a 
good  deal  of  Iron  Pyrites, 
No.  28.    Coal  said  to  be  L}  feet  thick.  Has  been  worked  at  many  places  around 

Fayette. 
No.  29.    2  feet  6  inches  blue  Fire  Clay,  yellow  streaked,  and  contains  Stig- 

maria  at  the  top. 
No.  30.    1  foot  bright  brown  and  gray  Clay,  containing  Selenite. 
No.  31.    3  feet  gray  sandy  clay,  containing  minute  specks  of  Iron  Pyrites,  and 
also  of  Mica. 

ECONOMICAL     GEOL  OGY. 

Probably  the  lowest  workable  Coal  seen  in  the  county  is  that  of 
H.  L.  Brown,  which  crops  out  in  the  edge  of  a  branch  of  Salt  Creek, 
in  the  S.  E.  qr.  Sec.  6,  T.  49,  K  17.  The  rocks  here  are  dipping  at  7 
deg.  N.,  40  deg.  W.  Up  the  creek  a  short  dirtance  eastward,  the  Lower 
Carboniferous  Limestones  are  seen  underlaying  the  Ferruginous  Sand- 
stone. Still  higher  up  stream  bituminous  Shales  are  seen  dipping  W. 
at  an  angle  of  24  °.,  and  about  16  feet  above  the  lower  Carboniferous 
Limestones.  This  bituminous  Slate  is  probably  equivalent  to  a  similar 
bed  found  overlying  the  Coal.  According  to  measurement  made 
a  quarter  of  a  mile  up  stream,  the  Coal  is  30  feet  above  the  Ferrugi- 
nous Sandstone.     (See  Fig.  5.) 

The  section  at  Brown's  Coal  bank  is  as  follows : 

No.  1.  1  foot  6  inches  drab  argillo-calcareous  slaty  rock. 

No.  2.  1  foot  G  inches  bituminous  Shales. 

No.  3.  2  feet  6  inches  bituminous  Slate  containing  a  small  Discina. 

No.  4.  9  inches  slaty  Coal. 

No.  5.  12J  inches  good  Coal. 

No.  G.  1  inch  dark  dove  colored  Clay. 

No.  7.  2  inches  impure  Coal. 

No.  8.  10  inches  dark  dove  colored  Clay. 

No.  9.  3-3J  feet  Coal  of  good  quality. 

This  Coal  probably  underlies  one-half  of  Ts.  49  and  50,  E.  17,  but 
owing  to  its  extreme  dip  and  the  difference  of  the  angle  of  dip  or  re- 
pose at  other  places,  it  is  impossible  to  say  to  what  extent  or  to  what 
depth  it  may  be  found. 
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About  three  miles  west  of  this,  and  on  the  land  of  Mr.  R.  0.  John- 
son, in  Sec,  3,  T.  49,  R.  18,'  a  little  Coal  in  detached  masses  has  been 
obtained  from  a  small  eroded  space  in  the  lower  Carboniferous  Lime- 
stone and  Sandstone.  It  is  probable  that  this  was  not  originally- 
formed  but  drifted  into  this  pocket.  This  locality  was  examined  by 
Mr.  C.  J.  Norwood.  Mining  for  Coal  here  would  be  time  and  money 
lost. 

Mr,  Norwood  examined  Tatum's  Coal  in  Sec.  16,  T.  50,  R.  17,  the 
oldest  worked  bank  in  the  county.  It  is  21  to  33  inches  thick,  and 
there  is  a  probability  that  it  may  be  the  equivalent  of  Brown's  Coal, 
and  it  may  underlie  all  of  the  east  half  of  the  Township,  and  extend 
under  the  county  east. 

THE     FAYETTE    COAL. 

Coal  has  been  mined  at  various  times  near  Payette,  on  Adams 
Creek,  but  recently  there  has  been  but  little  mining  done. 

Coal  '^B"  has  formerly  been  mined  one  mile  north  of  Fayette, 
where  it  crops  out  about  30  feet  below  the  hill-top.  It  underlies  the 
county  to  the  west  and  south-west  for  five  or  six  miles. 

On  the  land  of  Todd  and  Hughes,  three  miles  South-west  of  Fay- 
ette, on  the  Boonsboro  road,  it  is  seen  about  the  same  distance  below 
the  hill-top.    At  these  several  places  it  is  9  inches  thick. 

A  rotten  streak  of  this  Coal  appears  on  the  Fayette  and  New 
Franklin  road,  two  miles  south  of  Fayette,  and  50  feet  below  the  hill- 
top. In  the  valley  below  are  seen  the  bituminous  Shales  overlying 
the  lower  Fayette  Coal.  Its  thickness  could  not  be  seen  near  Fayette, 
as  no  mining  had  recently  been  done,  but  going  southward  4  miles,  we 
find  this  Coal  high  in  the  hills  and  worked  at  many  places  near  the 
Franklin  road. 

On  Dr.  J.  P.  Beck's  land,  in  Sec.  29,  T.  50,  R,  16,  it  is  22  inches 
thick  and  capped  by  22  inches,  of  Clay  Shales,  with  2  feet  of  bitumin- 
ous Slate  still  above,  extending  to  the  overlying  Limestone.  The  blue 
Clay  Shales  vary  in  thickness  from  2  to  4  feet,  the  under-clay  being  4 
feet.    Beneath  the  latter  is  a  bed  of  Sandstone. 

The  under-clay  at  Fayette  is  6  feet  6  inches  in  thickness. 

The  overlying  Clay  Shales  at  Beck's  abound  in  many  fossils  trans- 
formed into  Iron  Pyrites. 

On  A.  L  McCullough's  land,  in  Sec.  4,  T.  49,  R.  16,  the  Coal  is  50 
feet  below  the  hilltop  and  60  feet  above  the  Encrinital  Limestone,  or 
47  feet  above  the  Lower  Carboniferous  Chert. 

This  Coal  has  been  mined  at  various  other  places  in  the  center  of 
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the  county,  and  from  observations,  we  are  inclined  to  say  that  it  cer- 
tainly underlies  the  whole  of  the  township  in  which  Fayette  is  situ- 
ated, as  well  as  that  immediately  west,  north-east  and  east,  with  the 
greater  portion  of  the  townships  south  and  west 

Near  Boonsboro,  both  on  the  head  waters  of  Salt  Greek  and  Bart- 
lett  Branch,  it  is  found,  but  it  is  only  mined  at  a  few  localities. 

It  is  well  exposed  on  the  land  of  John  S.  Snoddy,  in  W.  half  S.  W. 
Sec.  15,  T.  49,  E.  17. 

West  of  Snoddy's,  on  Adam  Gilmore's  land;  the  Coal  is  16  inches 
thick,  with  16  inches  of  Slate  resting  immediately  on  it,  separating 
the  Coal  from  1  foot  of  thick  layers  of  bituminous  Slate,  which  seems 
to  be  almost  a  Oannel  Coal. 

Less  than  a  quarter  of  a  mile  from  the  last  place,  and  on  John 
Callaway's  land,  we  found  the  Limestone  closely  resembling  that  on 
the  branch  just  west  of  Boonsboro,  at  an  elevation  of  6  feet  above  the 
Coal  just  named.  The  Coal  is  18  inches  thick  and  has  2  feet  of  blue 
Shales  separating  it  from  the  overlying  bituminous  Slate.  Below  the 
Coal  is  4  feet  of  Fire  Clay,  invariably  resting  on  Limestone ;  the  up- 
per and  lower  portions  of  the  Clay  are  blue,  the  remainder  is  yel- 
lowish. 

From  inspection  of  these  Sections,  we  find  slight  discrepancies  in 
them,  but  there  is  a  general  semblance  of  parallelism  throughout. 
The  same  bed  in  a  short  distance  presents  variations  in  its  overlying 
beds.  Sometimes  bituminous  Slate  rests  immediately  on  the  Coal, 
then  a  little  distance  along,  we  find  it  separated  by  Clay  Shales.  There 
are  certain  common  features  in  each,  although  often  widely  separated 
by  distance.  Pt.  muriGatiis  is  the  prevailing  fossil,  and  the  fossils 
are  all  replaced  by  Iron  Pyrites.  At  Dr.  Scroggins'  Coal  Bank,  they 
oxidize  soon  after  exposure.  At  this  place  are  two  fossil  bands,  one  a 
little  above  the  Coal  and  the  other  3  or  4  feet  still  above.  The  other 
principal  fossils  observed  were  8p.  cameratus^  Oh.  mesoloha^  Ilemi- 
pTonites  orassiis  and  Ch.  Vernetdliana.  At  Beck's  were  observed 
jVtcGulana  hellistriata^Myalina  Swallovi  and  Edmondia  re'/iexa—edl 
beautifully  replaced  by  Pj^rites.  At  Scroggins',  besides  these,  we  found 
Pleu^  oarlonaria  and  Solenomya  radiata^  and  also  a  thin  upper  band 
containing  Sp .  planoGonvexus, 

The  Coal  at  these  outcrops  is  generally  conveniently  situated  for 
mining. 

At  many  places,  the  Coal  seams  are  concealed  by  deep  Drift  de- 
posits, but  when  found  near  the  railroad  they  will  always  be  profitably 
worked. 

The  seam  cropping  out  in  the  bluffs  just  above  Glasgow,  appears 
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to  poor  advantage  at  its  outcrop.  It  is  said  to  be  20  inches  thick; 
this  is  very  probable,  and  it  may  sometimes  be  thicker* 

Coal  ''B"  is  found  on  the  head- waters  of  Hurricane,  Gregg's  and 
Fristoe's  Creeks,  9  inches  to  1  foot.  At  Turner's  it  is  about  45  feet  be- 
low the  hill-top,  and  if  the  strata  are  nearly  horizontal,  it  may  be 
found  at  about  the  same  elevation  throughout  this  vicinity. 

The  Glasgow  Coal  is  low  in  the  adjacent  valleys. 

In  the  western  part  of  T.  52,  E.  16,  Coal  ^'B"  is  about  SO  feet  be- 
low  the  hill-top;  and  9  inches  thick. 

Howard  county  contains  about  380  square  miles  of  Coal  Measures, 
including  in  a  large  portion  three  and  sometimes  four  Coal  beds,  of 
which  one  is  from  2  to  3  feet  thick,  another  1^  to  2-|  feet,  another  6 
inches,  and  a  fourth  one  from  9  to  30  inches  in  thickness. 

We  find  them  distributed,  in  aggregate  thickness,  over  the  various 
townships  of  the  county  about  as  follows  : 


14 
14 

14 


H 

o 


49 
50 

51 


14 

52 

15 

49 

15 

50 

15 

51 

15 

52 

16 

49 

16 

50 

16 

51 

16 

52 

Thickness  of  Beds. 


One  bed 

•^Three  beds — 17  inches,  18  inches  to 
28  inches,  2  feet 

Three  seams— 9  inches  to  1  foot,  and 
22  inches  to  30  inches 

Same 

One  seam— 10  inches  to  18  inches..,. 

Two  seams — 1  foot  to  15  inches,  18 
inches  to  30  inches 

Three  seams— 9  inches,  1  foot,  22 
inches  to  30  inches « 

Two  seams— 1  foot,  and  2  feet  to  8 
feet  9  inches 

One  seam — 1  foot  6  inches 

Three  seams,  two  in  north  half— 7 
inches,  and  1  foot  6  inches,  17 
inches  to  22  inches 

Two  seams — 1  foot,  and  2  feet 

Two  seams — 9  inches,  and  2  feet 


Total 

> 

Thicics^ess, 

:   CO 

:  ^ 
:    t> 
:   ^ 
:   Si 

Amount  in 

1 

Cubic  Feet. 

1 

5 

^ 

98,736,000 

3 

11 

35J 

2,306,164,400 

4 

9 

30 

3,972,672,000 

4 

9 

5 

662,112,000 

1 

2 

IS 

585,446,400 

o 

2 

36 

3,178,137,600 

4 

9 

36 

4,767,206,400 

3 

8 

17 

1,737,753,600 

1 

6 

18 

753,716,800 

1 

10 

18 

2,676,326,400 

3 

... 

36 

3,010,876,200 

2 

9 

28 

2,146,636,800 

*  Aver  age  total  thickness. 
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Coal  Beds  of  Hoivard  County — Continued. 


17 

17 

17 
17 


o 


49 

50 

61 


Thickness  op  Beds. 


^^Two  seams~15  inches,  and  Sfeec... 

Two  seams  —  1  foot,  and  2  feet  9 
inches ., 


^^'Two  seams — 9  inches  to  15  inches, 
and  2  feet  6  inches.. ^ 


Two  seams~l  foot  G  inchcv^^,  and  2 
feet 


Total . 


Total 
Thickness. 


CD 


19 
36 
26 
15 


Amount   in 
Cubic  Feet. 


1,147,660,800 
3,763,584,000 
2,986,524,800 
1,533,312,000 

35,276,836,200 


This  gives  an  aggregate  of  35,276,836,200  cubic  feet,  and  taking  SO 
pounds  as  the  weight  of  a  cubic  foot  of  Coal,  (25  cubic  feet  per  ton  of 
2,000  pounds,)  we  get  1,411,073,448  tons  for  the  amount  of  Coal  in  this 
county,  most  of  which  can  be  easily  mined. 

If  we  deduct  from  this  the  amount  which  the  9-inch  seam  will 
afford,  which  equals  317,813,600  tons,  we  still  have  1,093,259,688  tons  of 
Coal  in  this  county. 

B  U  I  L  D  I  N  a    MATERIALS. 

Generally  speaking  the  Coal  Measures  do  not  afford  a  superior 
article  for  building  purposes.  The  Rhomboidal  Limestone  has  been 
used  in  the  construction  of  culverts  on  the  Louisiana  road,  for  which 
purpose  it  seems  to  do  very  well,  as  it  occurs  in  layers  of  uniform 
thickness  and  of  a  smooth  surface.  But  it  contains,  as  do  many  of  the 
Coal  Measure  Limestones,  too  much  Iron  Pyrites,  and  on  open  air 
exposure  is  apt  to  crack  and  fall  to  pieces. 

The  Sandstones  of  the  Coal  Measures  are  also  too  apt  to  disinte- 
grate, because  they  contain  so  much  argillaceous  matter.  The  Sand- 
stone quarry  at  the  mouth  of  Hurricane  Creek  contains  some  very 
good  and  thick  layers,  but  I  do  not  consider  the  rock  by  any  means  to 
be  of  superior  quality. 


*  Average  total  thickness. 

G.S~-13. 
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Better  quarries  may  be  found  in  the  Lower  Carboniferous  rocks, 
which  occur  at  intervals  from  Bluffport  to  Rocheport.  In  the  Koche- 
port  Bluffs  are  fine  exposures  of  the  Burlington  (Encrinital)  Lime- 
stone, which  is  both  durable  and  one  of  the  best  rocks  for  making 
Lime.  The  lower  beds  of  this  formation  appear  in  the  Missouri  Bluffs 
near  where  Eichland  Creek  enters  the  bottom,  and  are  there  from  two 
to  four  feet  in  thickness,  forming  a  superior  building  stone.  These 
latter  rest  immediately  on  the 

Uppee  Chouteau  Limestone   Beds, 

Which  also  afford  an  equally  good  building  rock.  Unfortunately  these 
outcrops  are  generally  overlaid  by  thick  formations  of  other  Lime- 
stones, rendering  them  in  most  cases  difficult  to  obtain. 

Ferruginous  Sandstone. 

The  Ferruginous  Sandstone  is  well  exposed  in  the  Missouri  Bluffs, 
near  the  line  of  Ks,  17  and  18.  Its  beds  are  even,  the  color  a  pretty 
delicate,  grayish  drab  or  almost  white,  appearing  of  a  somewhat  buft' 
tint  on  exposure.  It  is  easy  to  work,  and  I  regard  it  as  a  superior  and 
very  durable  building  stone.  Good  quarries  can  be  opened  in  this 
vicinity. 

Keokuk  Limestone. 

The  Keokuk  Limestones  are  often  sufficiently  durable  for  build- 
ing purposes,  but  are  too  irregular  in  thickness  to  be  much  sought 
after,  excepting  for  ordinary  uses,  but  some  of  the  beds  would  burn 
into  good  Lime. 

CoAii  Measure  Limestones. 

Some  of  the  Goal  Measure  Limestones  would  burn  into  Lime,  but 
the  article  would  not  be  so  white,  nor  so  good  in  other  respects  as 
that  burned  from  the  Lower  Carboniferous  Limestones. 

The  Ghaetetes  Limestone  would  probably  make  the  best  Lime  of 
any  of  the  Coal  Measure  rocks. 

HYDRAULIC    CEMENT, 

Mr.  Norwood  makes  mention  of  a  Limestone  found  at  Wiseley's 
Mill,  Burton  and  Koanoke,  which  he  thinks  would  burn  into  good 
Lime.    He  regards  it  as  No.  11  of  his  Section., 
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I  think  it  probable  tliat  a  Limestone,  occurring  about  15  or  20  feet 
below  Coal  "  B,"  may  be  a  good  Cement  stone.  The  only  place  where 
I  observed  it  was  about  a  mile  north  of  Fayette,  but  Mr.  Norwood  ob- 
served it  in  Sec.  22,  T.  52,  K.  16. 

The  Limestone  overlying  the  Coal  in  some  respects  resembles  a 
Hydraulic  Limestone,  and  that  in  the  bluffs  above  Glasgow  may  be 
somewhat  Hydraulic. 

The  proper  tests  will  determine  if  we  are  correct  in  calling  these 
Hydraulic  Limestones. 

IE  ON    OEE. 

Thin  layers  of  Clay  Ironstone  are  occasionally  found  in  the  Shale 
beds,  but  were  not  observed  in  sufficient  quantity  or  richness  at  any 
place  to  pay  for  mining. 

Mr.  Norwood  observed  1  foot  of  argillaceous  red  Hematite  resting 
on  Lower  Carboniferous  Chert  between  Fayette  and  Eocheport, 
aboutSec,  34,T.49,  K.  15. 

PIKE    CLAY. 

Good  beds  of  Fire  Clay  may  be  obtained  from  beneath  most  of 
the  Coal  beds.  That  beneath  the  Fayette  Coal  appears  to  be  of  good 
quality;  and  sufficient  thickness  to  work.  [^This  Clay  as  seen  appears 
thus : 

No.  !♦    2  feet  6  inches  blue  Eire  Clay,  with  occasional  yellow  streaks. 

No.  2,    1  foot  bright  brown  and  grey  Clay,  containing*  Selenite  (Gypsum)  in 

minute  forms. 
No.  3.    3  feet  gray  sandy  Clay,  containing  a  little  Iron  Pyrites  and  minute 

scales  of  Mica. 

At  Dr.  Beck's  the  Fire  Clay  is  4  feet  thick.  The  under-Clay  of 
the  Glasgow  Coal  is  3  feet  in  thickness^  and  that  at  Switzer's  Mill 
is  about  the  same. 

GYPSUM, 

This  mineral  in  the  form  of  Selenite,  is  often  found  intercalated 
with  the  beds  of  Fire  Clay,  but  the  crystals  are  too  small  and  too 
much  dispersed  through  the  Coal  to  be  useful  for  making  plaster  of 
Paris.  It  could  be  used  as  a  fertilizer,  but  the  Howard  county  lands 
are  generally  rich  enough  without  having  to  use  it. 
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HEAVY    bPAE. 

Crystals  of  Barytes  of  a  pink  color  occur  in    the  Limestones  at 


Glasgow. 


MINERAL  SPRINGS. 


The  mineral  springs  of  this  county  from  their  number  and  reputa- 
tion are  entitled  to  notice. 

They  occur  in  nearly  every  portion  of  the  county,  and  nearly  all 
of  them  are  briny,  and  from  some  of  them  Salt  was  made  as  much  as 
65  years  ago.  Formerly  it  would  pay  to  make  Salt,  but  facilities  of 
transportation  and  the  low  price  of  the  imported  article  has  super- 
ceded its  home  manufacture. 

In  importance  we  may  regard  Boonslick  as  of  the  first,  Burkhart's 
as  of  the  second,  and  that  of  Fayette  as  of  the  third  class. 

Boonslick  is  in  Sec.  4,  T.  49,  R.  17. 

The  surrounding  hills  are  of  gentle  slope,  overlaid  by  a  deposit 
of  the  Bluff  formation,  supporting  a  growth  of  chiefly  White  Oak.. 
The  valley  of  Salt  Creek  is  300  to  400  feet  wide,  and  covered  with  a 
deep  Clay  formation,  the  lowest  Clays  belonging,  probably,  to  the 
Drift  period. 

Limestone  of  the  age  of  the  Archimedes  Limestone  of  the  Lower 
Carboniferous,  crops  out  in  the  head  of  a  valley  N.  W.  of  the  main- 
springs. 

No  other  outcrops  of  solid  Rocks  were  observed  in  the  vicinity,, 
but  the  Coal  Measures  are  supposed  to  underlie  the  neighboring  hills, 
as  they  indeed  crop  out  in  a  valley  half  a  mile  to  the  south. 

There  '.are  four  Salt  Springs  and  one  well  at  Boonslick,  each  one 
affording  a  free  supply  of  water,  all  quite  strong  of  brine.  A  white 
deposit  is  found  on  the  surface  of  the  ground  at  some  of  the  springs, 
and  a  black  at  others.     (Fig.  7  is  on  a  map  of  spring.) 

I  am  indebted  to  Dr.  J.  C.  Heberling,  of  Boonsboro,  for  much  val- 
uable information  in  regard  to  the  history  of  these  springs.  The  first 
Salt  was  made  here  in  1807;  Nathan  Boone  manufacturing  it 
in  1810.  His  old  works,  on  a  mound  in  the  valley  N.  W.  of  the  main 
spring,  and  just  east  of  a  small  branch  coming  into  Salt  Creek  from 
the  west.  Other  old  Salt  works  were  on  the  east  side  of  another 
small  branch.  Large  beds  of  charcoal  and  ashes  are  almost  the  only 
remains  of  the  former  works,  but  Salt  was  made  here  at  various  times,, 
and  almost  constantly  until  about  the  year  1855  or  1856.  The  Salt 
made  here  was  sold  in  1837,  at  1  cent  per  bushel,  and  rating  a  bushel 
at  50  pounds,  this  paid  very  well.     As   an  evidence  of  former  work 
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here  we  would  state  that  for  4  square  miles  around  Boonslick,  the 
timber  has  been  entirely  cut  oS  at  various  times,  for  fuel  for  the  Salt 
works.  At  the  present  time  these  grounds  are  entirely  covered  over 
with  a  thrifty  growth  of  young  White  Oak,  with  some  Walnut,  Black 
Oak  and  Hickory.  These  trees  are  mostly  6 — 8  inches  in  diameter,  but 
many  are  as  much  as  1  foot. 

Dr,  J.  C.  Heberling,  W.  N.  Marshall  and  others,  are  the  present 
owners  of  the  property.  In  1S69  they  began  to  bore  for  Salt  water, 
and  continued  their  work  until  the  fall  of  1872,  when  the  boring  had 
reached  a  depth  of  1,001  feet.  They  then  stopped  work.  At  37  feet 
water  was  obtained;  at  68  feet,  weak  Salt  water  ;  and  at  163  feet  9 
inches,  the  size  of  the  stream  had  increased  a  fourth,  with  per  centage 
of  Salt  about  the  same  as  the  outside  stream,  or  4.5  per  cent. 

At  a  depth  of  481  feet  they  report  a  vein  of  Salt  water,  with  an 
increased  strength  of  one-third.  At  707  feet  9  inches,  a  small  addi- 
tion of  water  was  reached.  Also  a  strong  offensive  gas,  with  a  cor- 
responding increase,  of  strength  of  the  brine  from  4.5—9  per  cent 
(double). 

A  10  inch  square  wooden  conductor  was  put  in  to  the  bottom  of 
the  quicksand— 22  feet.  Below  this  a  1|-  inch  pipe  was  inserted;  from 
which  the  flow  is  about  30  gallons  per  minute.  The  volume  of  water 
is  sufficient  for  a  2|  inch  pipe. 

The  record  of  the  borings  was  kept  by  Mr.  Marshall,  who  furnished 
me  a  copy.  I  find  that  there  must  be  an  error  in  classifying  the  rocks, 
doubtless  arising  from  an  imperfect  knowledge  of  Geology,  and  not 
having  the  necessary  means  of  determining  the  constituents. 

The  quicksand  extended  to  22  feet.  From  this  to  37  feet  is  evi- 
dently a  drifted  mass  of  Gravel,  Limestone  and  Flint.  Two  feet  of  Coal 
were  reported  at  40  feet,  and  a  7-inch  seam  of  it  at  82  feet.  The  rec- 
ord further  shows  Limestone  and  Flint  to  150  feet  depth.  From  this 
down,  is  mostly  Sand  and  Flint,  with  some  Limestone.  At  1,001  feet 
the  boring  terminated  in  a  crevice. 

BURKH  ART'S     SPEING. 

This  spring  is  2  miles  west  of  New  Franklin,  at  the  edge  of  a  small 
valley  coming  into  the  Bonne  Femme  from  the  west  side.  The  water 
issues  forth  very  freely  from  the  valley  Clays,  not  very  far  from  a 
Bluff  of  Burlington  Limestone.  A  white  deposit  is  formed  in  the  bed 
of  the  branch.    In  former  times,  considerable  Salt  was  made  here. 

LEWIS    SPRING. 

The  Lewis  Spring,  near  Glasgow,  is  on  the  land  of  Jno.  F.  Lewis, 
1-J  miles  from  Glasgow,  on  the  west  branch  of  Gregg's  Creek.    The  Salt 
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water  here  flows  from  Clay  at  several  places  within  a  space  of  12  feet 
square.  In  some  places  a  white,  and  in  others  a  black  deposit  is  found 
in  the  bed  of  the  rivulet. 

There  is  another  small  Salt  spring  on  Bear  Creek,  just  outside  of 
the  limits  of  Glasgow. 

A  weak-flowing  Salt  spring  appears  on  the  west  side  of  Sulphur 
Creek,  near  where  it  enters  the  Missouri  bottoms. 

On  the  flat  below  the  railroad  depot  at  Fayette,  is  a  Salt  and  Sul- 
phur Spring,  of  about  the  strength  of  the  Lewis  Spring.  The  cattle 
have  formed,  by  licking  and  tramping,  an  extensive  lick  50  by  100 
feet.  This  was  originally  known  as  Buffalo  Lick,  and  2,800  acres  of 
the  neighboring  lands  were  originally  reserved  as  Saline  lands,  for  the 
use  of  the  State. 

Simpson's  Lick,  or  Simpson's  Branch,  one  mile  from  the  Missouri 
bottom,  is  a  weak  Salt  spring.  No  Salt  was  ever  made  here,  although 
the  land  was  entered  for  "  Saline  Lands." 

SALT  WATER  SPRINGS. 

BY   C,  J.   NORWOOD. 

There  are  a  number  of  Salt  water  springs  in  the  eastern  part  of 
the  county,  at  all  of  which  Salt  has  been  made  atone  time  or  another. 

On  Mrs.  Wilhite's  land,  in  N.  W.  quarter  Sec.  2,  T.  49,  R.  15,  there 
is  a  weak  Salt  spring.  This  was  formerly  known  as  the  Moniteau 
Lick.  Four  thousand  acres  of  the  adjoining  lands  were  originally  se- 
lected for  the  use  of  the  State.  On  the  Messrs.  Morriss'  land,  in  Sec. 
34,  T.  50,  R,  15,  tliere  is  another  which  affords  a  great  deal  of  water^ 
but  which  is  also  weak.  Judge  Wade  Jackson  says  that  he  made  Salt 
from  the  water  of  each  of  these  springs,  but  that  it  required  from  500 
to  600  gallons  of  water  to  make  a  bushel  of  Salt,  He  then  dug  a  well 
on  his  place,  in  Sec.  85,  T.  50,  R.  15,  to  the  depth  of  50  feet,  to  Lime- 
stone, and  then  bored  250  feet.  After  boring  200  feet  he  struck  Salt 
water,  but  it  being  no  stronger  than  the  water  in  the  springs  he  bored 
50  feet  more,  and,  obtaining  no  water  at  that  depth,  abandoned  the 
enterprise.  It  is  his  opinion  that  the  water  obtained  by  boring  con- 
tained less  Sulphur  and  Magnesia  than  that  in  the  springs.  It  all  pro- 
bably came  from  the  same  source. 

On  Judge  McCafferty's  land,  in  E.  halt  S.  W.  quarter  Sec.  16,  T. 
51,  R.  15,  there  is  an  old  lick  which  is  known  as  "  Oooley's  Lick."  Mr. 
McCafferty  states  that  Salt  was  first  made  here  fifty  or  sixty  years 
ago,  and  that  John  Cooley  made  Salt  at  the  lick  in  1841.  He  says 
he  first  saw  the  spring  in  that  year,  and  at  that  time  there  were 
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trees  growing  up  from  old  stumps  that  he  judged  to  be  thirty  years 
old.  According  to  Mr.  McCafferty's  calculations  Salt  must  have  been 
made  here  as  far  back  as  1811.  Mr.  McGafferty  has  owned  the  lick  for 
twenty-five  years,  and  made  Salt  in  1862,  using  the  few  remaining 
kettles  that  were  first  used  fifty  or  sixty  years  ago.  He  was  unable  to 
state  how  much  water  was  required  to  make  a  bushel  of  Salt,  but 
says  that  in  making  a  bushel  he  burned  four  cords  of  wood.  At  one 
time  he  would  obtain  more  Salt  from  a  certain  amount  of  water  than 
at  another.  The  water  has  a  Sulphurous  smell,  and  leaves  and  pieces 
of  wood  left  in  the  spring  are  soon  covered  with  a  yellowish  white 
coating. 

At  Mr.  Adams',  in  the  N.  W.  quarter,  Sec.  33,  T.  49,  K  15,  there 
are  several  Salt  and  Sulphur  springs  combined.  In  some  the  Salt  pre- 
dominates and  in  others  the  Sulphur.  They  are  all  close  together  and 
the  water  is  weak,  about  700  gallons  of  it  being  required  to  make  one 
bushel  of  Salt.     Salt  was  made  here  forty  years  ago. 


AGRICULTURE. 

The  principal  crops  raised  in  this  county  are  Corn,  Wheat  and 
Tobacco ;  the  next  succeeding  are  Oats,  Rye  and  Barley. 

The  average  yield  of  Corn  in  the  eastern  part  of  the  county  is  35 
bushels  per  acre.  The  hills  in  the  western  and  south-western  por- 
tions of  the  county  will  yield  much  more.  The  richest  lands  are  said 
to  produce  as  much  as  85  bushels  to  the  acre,  and  the  Missouri  bot- 
toms from  40  to  70.  Mr.  L.  A.  Brown  raised  over  70  bushels  of  Barley 
per  acre  by  subsoiling  and  harrowing  well.  Mr.  Brown  also  informed 
me  that  he  raised  89  barrels  of  Corn  on  H  acres  of  Missouri  bottom, 
I  should  think  50  to  60  bushels  of  Corn  per  acre  a  fair  average  for  the 
best  uplands  in  the  western  and  south-western  portion  of  the  county. 

The  crop  of  Wheat  will  vary  with  the  season.  In  the  north-eastern 
part  of  the  county  10  to  15  bushels  is  the  average  yield,  while  in  other 
parts  it  is  20  to  30  with  an  average  of  17  bushels.  Most  of  the  land 
will  produce  1,000  pounds  of  Tobacco  and  40  bushels  of  Corn  to  the 
acre. 

The  poorest  lands  are  in  the  north-eastern  part  of  the  county. 
The  central,  southern  and  western  portions  include  lands  that  will  fa- 
vorably  compare  with  the  richest  lands  of  Missouri. 

The  grasses  seem  to  grow  well  and  the  surface  of  all  the  pastures 
is  generally  covered  with  a  luxuriant  growth  of  blue  grass  (Foa 
compressa)  which  is  considered  the  best  grass  for  grazing  purposes. 
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This  county  is  well  supplied  with  bearing:  orchards  and  produces 
annually  large  quantities  of  fine  apples.  Other  fruits  do  as  well  as  in 
most  of  the  counties  along  the  Missouri  Eiver. 

TIMBER. 

Probably  no  county  is  better  supplied  with  good  varieties  of  hard 
timber  than  this.  Among  the  best  we  may  include  White,  Eed  and 
Burr  Oak,  Kock  Ohesnut  and  Pin  Oak,  Laurel  Oak,  Black  and  White 
Walnut,  Elm,  Sugar  Tree,  Ash,  Linden,  Birch,  Sycamore,  Cottonwood, 
Honey  Locust  and  Wild  Cherry. 


COAL  MEASURES. 

BY  C.   J.  NOKWOOD. 

Coal,  the  most  abundant  and  important  mineral  in  the  county,  is 
found  in  every  township,  and  in  some  of  them  in  nearly  every  sec- 
tion. It  and  its  accompanying  rocks  occur  very  irregularly,  some- 
times thinning  out  and  again  thickening  up.  This  is  especially  the 
case  in  the  eastern  part  of  the  county.  Near  Sebree  we  find  a  Coal 
bed  (Coal  D)  overlaid  by  Limestone  and  Shales,  the  whole  forming 
an  aggregate  thickness  of  35  to  40  feet.  As  we  go  north  this  Coal, 
with  the  accompanying  rocks,  entirely  disappears.  A  more  perplex- 
ing case  occurs  north-east  of  Sebree.  At  Digg's  Coal  bank  the  Coal 
(No.  56)  is  overlaid  by  38  feet  of  Sandstone  and  Shales,  while  three- 
fourths  of  a  mile  west  "  Coal  D"  was  also  found,  and  which  by  meas- 
urement was  apparently  only  four  feet  above  the  former  (Coal  E.) 
This  apparent  close  proximity  is  explained,  however,  by  the  fact  that 
the  Coal  (E.)  seen  at  Diggs'  was  found  to  be  dipping  10"^  S.  65°  W., 
while  Coal  D.  was  dipping  strongly  east  of  north. 

From  the  foregoing  it  will  be  seen  that  the  construction  of  a  cor- 
rect vertical  section  of  the  rocks  in  the  county  was  attended  with 
much  difficulty. 

The  following  section,  it  is  believed,  will  be  found  to  be  correct: 


HOWAKD   COUNTY, 


201 


COAL  MEA.SLTPvES  OF  HOWARD  COUNTY. 


Feet.  Inches. 


30  feet . 


17  feet.. 


2  feet., 


I  feet.. 


men. 


Ifoot.. 


7  feet. 


2  feet.. 


10 


1  foot  6  inches. 


General  Section. 


30  to  50  feet  Bluff"  and  Loess. 

Buff",  brown,  gray,  buff"-spotted,  with 
red  or  brown,  buff'-striped  with  red, 
and  red  micaceous  Sandstone,  which 
is  generally  soft,  though  sometimes 
found  in  hard,  compact  beds  ;  medi- 
umly  fine-grained  ;  at  about  the  mid- 
dle it  is  very  ferruginous,  and  has 
many  round  cavites,  which  give  to 
that  portion  of  the  rock  a  very  rough 
appearance,  contains  Sigillaria,  Gal- 
Tnites,  etc 


Coal  A. 

Sandj^  Shale ;  red  near  the  middle,  olive 
above  and  below 


Rough-bedded,  light-drab  or  gray  fine- 
grained Limestone,  abounding  in 
Fusulina  ;  Athyris  suhtilita,  and  Spr, 
lineatiis^  are  also  abundant,  and  large 
Crinoid  columns  found 


Olive  and  dark  calcareous  Shale,  con- 
taining Prod,  splejidens,  Athyris  suh- 
tilita^ Heonipronites  crassus^  Retzia 
punetulifera,  Ghonetes^  and  abounding 
in  Spr.  {3Iartinia)  planoconvexus..,. 

Coal  smut 


Yery  nodular,  ash-drab  or  gray  argil- 
laceous Limestone  abounding  in  Fu- 
sulina cylindrica 


Shale  and  nodules  of  decomposing  ar- 
gillaceous Limestone — 


Fine-grained,  drab,  sometimes  silicious 
Limestone,  with  a  brown  crust ;  fos- 
sils are  Areoiocidaris  niegastilus,  large 
Spr.  lineatus,  etc 


Thin  beds  of  Limestone  and  marlite, 
abounding  in  organic  remains.  Spr. 
lineatus,  Spr.  planoconvexus,  (especi- 
ally abundant,)  Athyris.,  Jlemi'pronv 
tes  crassus.  Prod,  costatus.,  Pr.  puncta- 
tus,   {?)    Ghonetes    ^nesoloha,    cho7ietes 

,  {?)    Synocladea    biserialis,    A?^- 

chceocidaris  megastylus^  Fusulina  cyl~ 
indrica,  and  Grinoidal  columns  being 
found 


Total 
feet. 


47 


49 


52 


53 


60 


62 


63 


Localities. 


Q.  F,  Beach's  near 
Roanoke. 

Mr.  Snell's  in  Sec. 
28,  T,  49,  R.  15,  and 
generally  along  the 
Fayette  and  Roche- 
port  roads,  to  within 
7  miles  of  the   for- 


Beach's. 


Squire  Phelps',  at 
Roanoke. 
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Co  a  I  Measures — C  o  n  ti  n  u  e  d . 


11 


7  feet.. 


12 


13 


14 
15 

16 
17 

18 


7  feet.. 


2  feet  6  inchev?.. 


25  feet.  . 


3  feet. 


Irregularly  bedded  Hydraulic  Lime- 
stone. The  top  is  very  light-drab  and 
generally  shelly,  the  bottom  being 
more  compact,  tine-grained  and  blu- 
ish-drab ;  sometimes  this  rock  is  di- 
vided into  several  beds,  the  upper 
part  .abounding  in  Chonetes  mesoloba^ 
containing  large  Spr.  lineatus,  Athy^ 
ris,  Spr.  cameratus,  Hemipronites  eras- 
sus,  Prod,  eostatus.  and  Pr.  seiniretic- 
tUatus,  while  in  the  lower  part  Spr, 
lineatus,  Spr.  earner atus,  Prod,  splen- 
dens,  Spr.  planoconvexus,  Spr.  Ken- 
iuckensiSf  Retzia  punctulifera.,  Lopho- 
phyllum,  arms  of  Archaeoeidaris  rne- 
gicstylus,  Fusulina  [rohiisiaf)  and  Phil- 
lipsa  majo7%  are  found 


6  inches 
1  to  2  feet......... 


9  inches 


Eough,  somewhat  nodular,  irregu- 
larly bedded,  mottled,  dove  and 
light-drab,  or  blue  and  drab,  fine- 
grained Limestone ;  generally 
occurs  in  large,  ill-shapen  blocks 
projecting  from  the  sides  of  the 
hills  ;  abounds  in  Chcetetes  rnille- 
poraceus^  which  occurs  in  large 
mamilliary  masses,  and  from  this 
peculiarity  it  has  been  called .,.,.. 

CHiETETBS  Limestone. 

This  is  division  A. 

Hard  silicious,  light-blue  Limestone 
weathering  ferruginous  brown ; 
full  of  large  masses  of  Chcetetes^ 
and  is  division  B,  of  the  *'Cha3tetes 
Limestone ;"  Fusulina,  cylindrica 
(abundant,)  Athyris,  Spr.  linea- 
tus ^Spr.  planoconvexus,  p7^od.  casta 
tuSfLophophyllum  prolije7'um,  and 
Acrhaeocidaris^  were  found 


O 


J 


Sandy  Shale,  sometimes  passing  into 
Sandstone 


Hard,  fine-grained  dove  to  dark-blue 

^^  Rhomboidal   Limestone^''''    so-called 
because  it  occurs  in  rhomboidal  bl'ks, 


Drab  Shale.... 

Bituminous  Slate.. 


Coal  B.-— This  is  sometimes,  though 
very  seldom,  30  inches,  and  is  often 
only  6  inches , 


70 


77 


80 


105 


108 


110 


111 


Roanoke,  Burton 
and  Wiseley's  mill,, 
north  of  Fayette, 


Highest  rock  on 
the  hills,  south-east 
of  Fayette. 

Near  Mr.  Garner's^, 
in  Sec.  20,  T.  52,  K. 
16. 

^  Near  Burton,  Koa- 
noke,  and  in  the  hill& 
on  the  Fayette  and 
Rocheport  roads,  m 
Sec.  5,  T.  4.9,  R.  15. 


Eoanoke. 


Wiseley's  mill  N. 
of  Fa^'-ette,  not  often 
exposed. 


McOrary's  on  Hack- 
ley's  Branch. 

Roanoke  on  Doxy's 
Fork.  Sebree.  Bur- 
ton, Boonsboro. 


Very  often  expos- 
ed. 
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Coal  Measures — Continued. 


19 


24 
25 

26 

27 
28 

29 

30 
31 
32 
33 


Feet,  inches. 


5  to  18  feet.. 


1  foot  8  inches. 

8  inches 

1  foot  3  inches.. 

6  inches 

2  feet... 

3  feet,... 

10  feet 

4feet 

6  inches 

2  feet  6  inches.. 
6feet 


3  inches 
8feet. 

16  to  25  feet..... 


General  Section. 


This  includes  Shales  and  Nodules  of 
Limestone,  or  beds  of  Limestone,  se- 
parated by  Shale.  Excepting  the 
north-east  part  of  the  county,  we 
ofenerally  find  Shales  with  Limestone 
Nodules  occupying  the  whole  thick 
ness.  The  Limestone  beds  are  al- 
ways arenaceous  and  of  a  light  drab 
or  gray  color,  mottled  with  dove  or 
blue  spots.  Prod.  Prattenianus  var. 
cequicostatus  is  the  characteristic  fos- 
sil ;  ProcL  semireticulatus^  Pr,  costa- 
tus,  Athyris  and  a  Phillipsia  are  also 
found, 

Hard,  fine-grained,  compact  Limestone 
in  from  1  to  3  beds  ;  color  deep  ash- 
blue,  with  chocolate  to  bufl"  exterior. 

Clay;  color  green 

Dark  argillo-bituminous  Shale,  with 
many  small,  round  concretions  of 
dark  colored  Limestone 

Coal  C—This  is  often  not  thicker  than 
2  inches,  and  only  a  smut 

Mre  Clay 

Blue  and  buff  argillaceous  Shale 

Sandy  Shale  and  thin  beds  of  Sand- 
stone.  

Ked  sandy  Shale 

Reddish  and  greenish-gray,  impure 
arenaceous  Lmiestone ;  not  persist- 
ent..,  

Blue,  sandy  Shale,  with  concretious  of 
Ochre 

Thin-bedded  Sandstone 

Yellow  Ochre , 

Sandy  Shale , 

Sandstone :— The  upper  8  feet  is  shaley, 
but  the  lower  is  compact ;  is  micace- 
ous, and  brown  to  buff,  or  even  gray ; 
generally  soft.  Some  parts  contain 
many  remains  of  plants,  * 'Micaceous 
Sandstone"  of  Prof.  Swallow  (?) 


Total 
feet. 


124 
128 

128 

130 
133 

143 
147 

148 

150 

156 

164 

189 


Burton « 

Railroad  cut  near 
Russell. 

Mont.  Re.ynolds  in 
Sec.  35,  T.  52,  R.  15, 
and  Mr.  Garners,  m 
Sec.  20,  T.  52,  R.  16. 


Sec.  22,  T.  52,  R.  16 


Localities. 


Sec.  35,  T.  52,  R.  15, 
Burton. 


R.  R.  cut,  east  of 
Sebree. 

Hurricane  Cr,,  SE 
of  Glasgow. 

B.  R.  cut,  east  of 
Sebree. 


Hurricane    Creek, 
near  Mr.  Turners.. 
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Goal  Measu7-es — CoiithiLied. 


5^ 
B 


Feet.   Inches. 


434 


2  feet. 


Ifoot.. 

2  feet.. 


37 


6  inches 


8  inches 


.S9 


2  feefc  3  inches.. 


40 
SI 
42 


43 


5feet 

3  feet  6  inches. 
6  inches 


6  inches 


GeNEHAL   SECTIOiX. 


Very  rough,  irregularly  bedded  Lime- 
stone, weathering  light  drab  tinged, 
with  brown,  and  with  a  sandy  appear- 
ance on  the  surface  ;  fracture  shows 
dove  to  blue,  sometimes  mottled  with 
gray  ;  is  iine-grained  and  breaks  with 
an  imperfect  conchoidal  fracture.  The 
fossils  are  Sp7\  lineatns,  Spr^  plano- 
convexus^  Pleurotomaria  (small  sp.' 
and  Loxonema  {?)»... 


Nodular  Limestone.. 


Greenish  drab  calcareous  Shale,  with 
occasional  small  calcareous  Nodules.. 

Somewhat  concretionary  mottled  blue 
and  gray  Limestone 


Variegated  greenish  drab  and  dark 
calcareous  Shale,  full  of  remains  of 
fossils.  The  following  are  all  that 
could  be  recognized  :  Chonetes  meso- 
loba  (abundant),  Sp,  planocorivexus^ 
and  Ci'inold  colwnwi^ 


Total 

feet. 


Hard,  iine-grained,  compact,  light  drab 
(or  gray)  mottled,  with  dove  (or  blue 
Limestone,  Eough  on  surface,  and 
weathers  a  light  ferruginous  tinge ; 
it  is  rich  in  fossils,  which  are  mostly 
lound  on  the  surface,  and  are  :  Spiri- 
fer  li7ieatus^  Spr,  plano-conv exits ^  Spr. 
caTiieratus^  Spirije7^ina  Ke7ituckensis , 
a  large  Spi7HfG7-  resembling  and  pos- 
sibly is  a  large  variety  of  Spirifei-  ca- 
men7'atus,  Athyris,  JP?^od.  Costatiis, 
Froductus  —^{?),  Hemipro7iites  cras- 
sicSf  Cho7ietes  Ver7ieuilia7ia,  Ch.  meso- 
loba^  AviciilopecteTi  i7ite7^lineattis^  Pleii- 
roto7naria  (small  sp.)  Belleropho7i 
(small  sp.),  Rho7nbopora  Lepidoden- 
droides^  Fusulina  cyli7id7^.ica  and  Ori- 
noid  colums.  It  contains  a  little  Chert 
in  vein  like  forms,  and  which  often 
decomposes  upon  exposure  to  the 
weather 

Olive  sandy  Shale 

Dark  bitumino-argillaceous  Shale 

Clay  Ironstone  (Carb,  Iron)-  This  often 
looks  like  an  ordinary  blue,  impure 
Limestone,  and  is  no  heavier,  and 
again  it  is  very  heavy  and  dark-blue, 
Crinoid  columns  were  found  in  it 


Shale.. 


191 
192 

194 

195 


198 
203 
206 


207 


Localities. 


Sebree. 


Sebree,  inKailroad 
cut  west  of  town. 


Sebree. 
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3 

cr 

CD 

44 
45 

46 

47 

48 
49 

50 
61 
52 
53 
54 

55 


Feet.  Inches. 


2  feet 

1  foot  6  inches 

5  feet...., 

Ifoot 

7feet 

6  feet 

4feet 

4feet.. 

10  feet.., 

16  feet. 

lOfeet 

1  to  2  feet., 


66 

57 
68 

59 
60 


2  to  3  feet. 


1  foot  3  inches., 
6  inches 


2  to  10  feet. 
2feet 


General  Section. 


Bituminous  Slate- 


Co  al  D.- 
2  J  feet. 


-This  sometimes  thicken  to 


Fire  (?)  Clay 


Bed  of  concretionary  Limestone.  This  is 
local 


Sandy  Clay  and  Shale,  with  minute  se- 
lenite  crystals  at  the  top 


Sandstone — gray  banded  with  brown, 
and  lull  of  pyritiferous  concretions 
which  weather  out  on  exposure,  leav- 
ino'  the  rock  fall  of  small  round  holes 


Dark-blue  Clay 

Green  and  light-blue  Clay. , 
Thin  bedded  Sandstone 


Sandj^  Shale 

Argillaceous  or  (locally)  arenaceous 
Shale,  with  ochreous  concretions  and 
thin  layers  of  Clay  Ironstone  (Carb. 
Iron) 


Very  dark-blue  Pyrito-calcareous  Shale 
which  is  often  quite  hard  at  Digg's 
Coal  bank,  and  abounds  in  Prod,  mu- 
7'iGatus^  Pr.  punctatus  {?),  Astartella 
vera  (.?),  Hemipronites  crassits,  Mya- 
Una  Sioallovi^  Aviculopecten  recta-lat- 

erarea^  Aviculopecten {?)     Ortho- 

ceras    Oribrosnm{?)   are   also   found 
and  are  coated  with  Iron  Pyrites 


Coal  E.— This  is  divided  about  the 
middle  by  a  Clay  seam,  and  reaches 
a  thickness  of  39  inches 


Total 
feet. 


Dark  Clay 

Clay,  with  Selenite.   This  is  sometimes 
indurated 


Blue,  argillaceous  Shale  and  Marlite.... 

Hard,  blue  and  dove  colored,  fine- 
grained Limestone;  rough  on  the 
surface ... 


209 

211 
216 

217 

224 

230 
234 

238 
218 
264 

274 


276 


280 

281 
291 

293 


Localities. 


Sebree. 


Sebree. 


Near  Sebree. 

Skinner's  Coal  b'k 
on  Bonne  Femme, 
near  Burton,  and  Dr. 
Beck's  (?),  in  Sec.  32, 
T.  50, R,  16. 


Diggs.  near  Se- 
bree. Skinner's  on 
Bonne  Femme  north 
of  Fayette,  etc. 
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Coal  Measures  —Continued. 


€1 


62 
63 
64 

•65 
66 


Feet.    Inches. 


2  feet -h 

54  feet  (?).... 

50  feet 

40  to  50  feet. 
50  to  60  feet. 
75  feet 


General  Section. 


Green,  sandy  Shale,  with  calcareous 
concretions  at  the  top,  and  abound 
ing  in  Sp7\  plano-convexas  :  JP?\  muri- 
catus,  Chonetes  mesoloba  and  Criiioid 
columns  v/ere  also  found 


Slope 

Ferruginous  Sandstone,.. 

Keokuk  (Archimedes)  Limestone 

Burlington  Limestone -.  .. 

Chouteau  Limestone 


*   w 
o 


Total 
feet. 


295 


Localities. 


Mo.  Kiver  Bluffs. 

J  mile  below  Lis- 
bon. 

Opposite  .Eoche- 
porfc,  Boone  county. 

Near  the  mouth  of 
Kichlaiid  Creek, 


KEMAFvKS    ON    THE    GENEEAL    SEOTION.* 

No.  2— This  is  said  to  be  from  3  to  4  feet  thick,  but  I  can  not  vouch  for  it,  as  1  was 
unable  to  see  it  at  the  locality  where  it  is  said  to  reach  that  thickness. 

Nos.  10  to  11— Archaeocida7^ls  megastylus  seems  to  be  characteristic  of  these  rocks, 
and  was  not  found  below  No.  11. 

,  No.  12— This  is  the  easiest  recognized  rock  in  the  county,  always  abounding  in  huge 
masses  of  Chcetetes  millepo7'aceits,  and  the  only  rock  in  the  county  containing  that  Coral 
in  abundance.  It  is  probably  the  equivalent  of  No.  36  of  Prof.  Swallow's  Section  of  the 
Missouri  Coal  Measul-es.f    It  is  equivalent  to  No.  VI  of  the  Kandolph  County  Section. 

No.  15  varies  greatly  in  its  lithological  characters.  At  one  locality  it  may  be  seen 
very  dark  blue  with  a  great  deal  of  Iron  Pyrites  (Iron  Sulphid)  and  inclined  to  be 
shelly,  while  at  another  point  it  is  fine-grained,  compact  and  an  excellent  building 
stone.  It  always  occurs  in  rhomboidal  blocks,  the  joints  being  sometimes  filled  hy 
Calc  Spar  or  Carbonate  of  Lime.  There  is  one  marked  peculiarity  about  it— in  the 
northern  part  of  the  county  it  is  nearly  always  seen  full  of  small  round  cavities,  caused 
by  the  weathering  out  of  small  masses  of  Iron  Pyrites,  while  in  the  southern  part  it 
was  nowhere  found  exhibiting  this  character.  It  generally  occurs  in  from  two  to  four 
beds  and  three  feet  thick.  It  is  the  equivalent  of  No.  IX  of  the  Randolph  County  Sec- 
tion, of  No.  5  of  the  Muscle  Fork  Section,  in  Macon  county,  and  possibly  (?)  of  No.  44 
of  Prof.  Swallow's  Section  of  the  Coal  Measures.;]:    It  is  usually  silicious. 

No.  18— This  is  occasionally  worked,  but  only  for  domestic  use.  The  discovery  of 
thicker  Coals  has  rendered  the  mining  of  it  for  any  other  purpose  unprofitable.  It  was 
found  showing  a  thickness  of  30  inches  at  only  one  locality. 


*JS'o.  1— I  think  this  must  be  the  upper  Sandstone  of  the  Middle  Coal  Measures,  equiYalent  to  the 
Sandstone  at  Kirksyille,  Adair  county,  and  to  the  Sandstone  near  Milan,  SuUivan  county.— G.  C.  B. 

t  See  First  and  Second  Annual  Reports  of  the  Geological  Survey  of  Missouri,  1855,  page  83. 

X  It  is  more  probable  that  it  is  loAver,  and  equivalent  to  No .  41  of  General  Section  Middle  Goal 
Bleasures,  1872,  by  Mr.  G.  C.  Broadhead,  (published  in  Geological  Eeport  for  1872.)— B. 
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No.  23— This  is  hardly  ever  more  than  a  smut,  and  is  sometimes  merely  a  black 
streak  in  Clay.  At  one  locality  it  was  said  to  be  18  inches  thick  and  of  good  quality, 
having  been  used  by  smiths.  It  is  the  equivalent  of  No.  XYI  of  the  Eandolph  County 
Section,  and  of  No.  58  of  Prof.  Swallow-s  (?). 

No,  27— This  often  thins  out. 

No.  28— This  is  not  persistent  for  long  distances. 

Nos.  29  to  32,  inclusive,  are  often  wanting. 

Nos.  83  Co  51,  inclusive,  seem  to  be  wanting  as  we  go  north  from  Sebree. 

No.  45  (included  in  the  above)— This  is  probably  No.  68  of  Prof.  Swallow.  It  is  the 
lirst  really  workable  bed  in  descending  order. 

Nos.  34  to  39  are  probably  the  equivalents  of  the  Hydraulic  Limestone  of  Prof. 
Swallow,  (No.  66  of  his  Coal  Measure  Section.) 

No.  49  is  the  equivalent  of  No.  XX  of  Fvandolph  county. 

No.  54  is  the  equivalent  of  No.  XXII  of  Randolph  county. 

No.  56— This  is  the  best  Coal  in  the  county,  and  has  but  little  Iron  Pyrites  in  it,  and 
Is  equivalent  to  No.  24  of  Eandolph  county.  It  is  probably  the  equivalent  of  No.  74  of 
Prof.  Swallow's  Section  of  the  Missouri  Coal  Measures.f 

No.  60— This,  as  seen  at  Digg's  Coal  Bank,  near  Seebree,  is  very  rough  and  nodular 
at  the  bottom ;  it  is  gray  or  drab,  mottled  with  deep  blue  or  dove,  weathering  with  a 
mottled  appearance.  The  fossils  found  are  AthyriSy  Hemipronites  crassus,  Sp7\  lineatus 
<a.nd  Fusidina  cylindrica.    It  lithologically  resembles  No.  39. 

No.  33  may  be  the  Micaceous  Sandstone  of  Prof.  Swallow,  which 
is  regarded  as  the  dividing  line  between  the  Middle  and  Lower  Coal 
Measures  of  Missouri.  Should  this  be  true,  we  find  that  there  are  in 
this  county  164  feet  of  the  "Middle  and  131  feet  of  the  Lower  Coal 
Measures—this  latter  including  the  Sandstone  No.  33. 

The  "  Chaetetes  Limestone  "  is  the  best  and  most  reliable  guide  to 
one  in  search  of  Coal  in  this  county,  and  may  be  denominated  the 
Key  to  the  Coal  Measures  in  Howard  county.  This  is  true  because  it 
is  the  easiest  recognized  and  more  universally  exposed  throughout  the 
county  than  any  other  rock. 

Twenty-five  feet  below  it  we  find  the  highest  Coal,  which  is  coex- 
tensive with  the  country.  It  is  true  there  is  a  Coal  above  it  said 
to  be  4  feet  (?)  thick,  but  I  think  its  area  is  necessarily  quite  lim- 
ited from  the  position  it  occupies  in  the  hills.  I  refer  to  Coal  A.f 
Taking  the  "Chsetetes  Limestone"  as  a  starting  point,  one  may  judge 
(by  referring  to  the  General  Section)  at  about  what  depth  Coal  may 
be  reached  in  difi'erent  localities,  always  bearing  in  mind  that  the 
strata  are  liable  to  thicken  or  thin.  For  instance,  in  sinking  for  Coal 
at  Burton  or  Roanoke,  we  must  not  expect  to  find  "Coal  D,"  for  it 
thins  out  towards  the  north.  That  this  is  the  case  will  be  shown 
farther  on. 


*  Vide  First  and  Second  Annual  Reports  of  the  Geological  Survey  of  Missouri,  by  G.  C.  Swallow^ 
iS55,  page  87. 

t  r  was  unable  to  see  this  Coal,  mid  can  not  vouch  for  its  thickne.-3S  being  ' '  four  feet. '  * 
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"  Coal  A"  is  the  highest  in  the  county,  and  has  beenAVorked  at 
Mr.  Q.  F.  Beach's  in  S.  E.  Sec.  25,  T.  52,  K.  16.  A  shaft  was  sunk  on 
the  side  of  a  ridge  here,  reaching  the  Coal  at  21  feet.  At  the  time  of 
our  visit,  the  shaft  was  closed  up,  the  mine  having  fallen  in.  A  gen- 
tleman in  Roanoke  informed  me  that  he  understood  the  Coal  had 
given  out,  and  that  this  was  the  cause  of  the  mine  being  aban- 
doned. Not  being  able  to  enter  the  mine,  I  can  only  give  this  report 
for  what  it  is  worth — expressing  no  opinion  as  to  the  truthfulness  of  it. 

The  next  Coal  below  that  just  spoken  of,  was  first  seen  at  Mr.  Ste~ 
ven  Garner's,  in  S.  hf.  N.  W.  qr.  Sec.  20,  T.  52,  R.  16,  and  is  "  Coal  B." 

It  is  the  most  extensive  Coal  in  the  county,  being  found  in  every 
township  north  of  T.  49,  and  in  some  of  them  in  nearly  every  section. 
Unfortunately,  it  is  not  thick  enough  to  be  of  Gommercial  impor- 
tance, but  still  it  would  furnish  the  farmer,  if  necessary,  with  all 
the  Coal  he  would  need. 

At  Mr.  Garner's  the  Chastetes  Limestone  is  found  twenty  feet 
above  this  Coal,  and  rocks  as  low  as  No.  33  exposed  below. 

The  following  section  was  made  at  and  near  Mr.  Garner's,  and  will 
serve  to  show  the  relative  position  of  the  rocks  in  regard  to  this  CoaL. 

20  to  40  feet  Slope. 

5  feet  rough  bedded,  liiie-grained  dove  and  gray  hard  Limestonej 
abounding  in  masses  of  Choeietes  mUleporaceus,  (Ohsefcetes  Lime- 
stone— Division  A). 

3  feet  light  bhie  and  ochreons  Clay  Shale. 
3  feet  Clay. 
12  feet  Slope. 

6  inches  to  2  feet  ^'Khomboidal  Limestone." 
0  inches  drab  Shale. 
2  feet  Bituminous  Slate. 
9  inches  '^CoalB." 
8  feet  Slope. 

5  feet  greenish  arenaceous  Shale,  with  thin  beds  and.  nodules  of 
bluish  drab  Limestone,  thickly  distributed  through  the  Clay  or 
Shalc^^    (No.  19,  G-eneral  Section.) 

No.  12.    20  inches  hard,  compact,  fine-grained,  chocolate  and  grayish  colored 
Limestone  in  three  layers. 


*  This  explains  the  mottled  appearance  of  No.  19,  when  seen  as  a  compact  Limestone.  The 
bluish  drab  spots,  are  purer  Limestone  and  harder  than  any  other  part  of  the  rock.  From  these  data  avc 
would  conclude  that  the  Shale  (No.  11  of  the  above  Section)  which  incloses  the  nodules,  has  simi)ly  re- 
ceived an  excess  of  Lime,  and  become  harder  and  compact,  the  nodules  being  so  firmly  cemented  and 
so  completely  surrounded  by  Lime  as  to  escape  detection  in  the  compact  rock,  and  as  they  retain  their 
original  color  when  the  rock  is  fractured,  they  are  only  seen  as  bluish  drab  spots  on  an  ash  gray  or 
light  drab  ground. 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

No. 

7. 

No. 

8. 

No. 

9. 

No. 

10. 

No. 

11. 
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ISTo.  13.  2J  feet  olive,  slightly  calcareous  Shale. 

No.  14.  1  foot  dark  blue  Shale,  with  knife  edges  of  Coal.    (Goal  C.) 

No.  15.  15  feet  Slope. 

No.  16.  6  inches  indurated  gray  Sandstone. 

No.  17.  10 J  feet  Sandstone. 

No.  18.  5  feet  i  Sandy  shale. 

Coal  B  is  also  found  at  Mr,  Tamer's  in  Sec.  22,  T.  51,  R.  17,  on  a 
ridge  the  course  of  which  is  east  and  west  along  Hurricane  Creek. 

The  Goal  at  this  point  is  about  9  inches  thick,  with  the  Ohsetetes 
Limestone  exposed  only  12  feet  above.  As  there  are  still  lower  rocks 
exposed  here  than  at  Mr.  Garner's,  the  following  section  is  given  : 

25  feet  Slope. 

4  feet  -5-  Chsetetes  Limestone. 
10  feet  Slope. 

IJ  feet  blue  and  dove  line-grained  Limestone.    ("  Ehoraboidal  Lime- 
stone.") 
Ooal  B. 
7.    18  feet  Slope. 

1  foot  -^  fine-grained  chocolate  colored  Limestone. 

1  foot  green  Clay. 

25  feet  Slope. 

23  feet  Sandstone.    (No.  33  of  General  Section.) 

80  inches  very  rough,  bedded,   drab  Limestone,  breaking  with  a 

rough  fracture ;  weathers  ash  gray,  with  a  sandy  appearance.    Eos- 

sils  are  Spirifer  {martmia)  Imeatus^  Prod.  semi-retiGulatus  Zaphre7itis 

— ,(?)  and  a  fragment  of  Chcetetes, 

No,  13,    5  feet  Limestone  in  from  4  to  8  beds,  which  may  be  classed  thus,  be- 
ginning with  the  top  : 

(a)    14  inches  blue  and  sometimes  dove,  fine-grained,  hard  Lime- 
stone ;  irregularly  bedded,  weathers  brown,  and  has  a  rough 
fracture.      Calcite  is  disseminated  in  specks  and  thread-like 
veins ;  a  little  rose  colored  Baryta  (?)  was  also  observed. 
{h)    84  inches  hard,  flne-grained,  light  drab  splintery  Limestone, 
with  minute  specks  of   Calcite  disseminated.     Weathers 
drab  and  occurs  in  large,  irregularly  shaped  blocks,  caused 
hy  water  wearing  large  fissures  in  the  rock. 
(c)    14  inches  hard,  compact,  fine  grained,  dove  colored  Limestone, 
breaking  with  a  sub  conchoidal  fracture.    At  the  center 
the  rock  is  blue. 
{d)    9  inches  f  hard,  deep  blue,  compact  fine  grained  silicious 
Limestone,  with  a  thick  chocolate  colored  crest.    Has 
many  specks  of  Calcite  distributed  throughout. 

Some  of  the  foregoing  beds  appear  to  possess '^Hydraulic  Lime" 
stone  properties." 


No. 

1. 

No. 

2. 

No. 

b. 

No. 

4. 

No. 

6. 

No. 

7. 

No. 

8. 

No. 

9. 

No. 

10. 

No. 

IL 

No. 

12. 
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The ''  Ohgetetes  Limestone  "  is  also  found  high  np  in  the  hills  in 
the  southern  sections  of  T.  51,  K.  17,  and  in  the  north  part  of  T.  50,  E. 
17.  In  Sec.  14  of  the  latter  Township,  it  is  seen  near  the  top  of  the 
hills,  with  from  15  to  20  feet  [of  greenish  drab  sandy  Shale  immedi- 
ately  below  it. 

The  following  is  a  General  Section  of  Ts.  50,  51  and  52,  R.  17 : 

Section, 


Ko.     Feet.  Inch's 


General  Section  A. 


Locality. 


1 

60 

2 

1 

'  3 

4 

4 

5 

5 

6 

1 

7 

5 

8 

6 

9. 

15—25 

10 

2 

11 

12 

1 

13 

14 

15 

8 

16 

5 

17 

18 

2 

19 

1 

20 

3 

21 

6 

22 

4 

23 

8 

6 
0 
6 

0 

6 

0 
0 
0 
0 
9 
0 
15 
14 
0 
0 

20 
0 
0 

0 

0 
0 

0 


Slope 

Buff  to  brown  argillaceous  Limestone  Slope  . 
Slope 


Yery  even  bedded  chocolate  and  drab,  fine  grained 
Limestone 


Olay 

Irregularly  bedded,  blue,  drab  and  dove  colored 
fine  grained  Limestone,  abounding  in  Fusulina  cyl- 
indrica,    No.  11  Gen.  Sec 


Clay.. 


"Chgetetes  Limestone'' , 

Sandy  shale  in  thick  laminae , 

"  Rhomboidal  Limestone 

Drab  Shale 

Bituminous  Slate 

Coal  B 

Fire  Clay  with  Stigmariafieoides.. 
Slope.'. 


Greenish  colored  clay  with  beds  of  Limestone  and 
Limestone  Nodules.    No.  19  Gen.  Sec 


Hard  fine  grained  Limestone 

Yellowish  slightly  calcareous  Clay 

Dark  blue  Clay,  with  a  black  streak  and  a  few  par- 
ticles of  Coal.    The  streak  is  ''  Coal  C  " 


Slope  

Greenish  and  olive  sandy  Shale  in  thin  lamingo. 

Eed  arenaceous  Shale 

Green  sandy  Shale , 


B.  M.  Crary'& 


On  nearly  all 
the  high  p'nts. 


S26,T50,R17 
S.22,  T.l,R,ir 


S15,  T59,Eir 
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Section — Continued . 


No. 


Feet. 

Inch's 

8 

0 

23 

0 

6 

6 

16 

9 

2 

9 

4 
0 

3 

12 

0 

20 

0 

(?) 

0 

G-ENERAL  Section  A. 


LO  CALITY. 


24 
25 
26 
27 
28 
29 
30 
31 
32 

33 

34 


Slope , 

Sandstone,  soft  and  micaceous.    No.  33  of  Gen.  Sec 

Blue,  dove  and  drab  Limestone 

Blue  and  drab  Shale 

Bituminous  Shale 

^'COAL    D." 

Rotten  Coal  and  yellow  Ochre 

Blue  Clay  with  streaks  of  yellow  Ochre 

Blue  and  drab  sandy  Shale  with  bands  of  yellow 
ochre,  in  which  ferns  are  abundant 

Deep  blue  sandy  Shale  and  finely  ripple  marked 
Sandstone 

Slope 


S22,T  51,R17 
Glasgow. 

S16,T50,R17 

J.  Tatum's  & 
Glasgow. 

Glasgow. 

Glasgow. 


In  T.  50,  R.  15,  the  strata  from  No.  12  of  the  General  Section  to 
No.  19,  inclusive,  are  seen.  These  rocks  are  well  exposed  on  the  Mt. 
Gilead  Road,  two  miles  east  of  Fayette,  in  Sec.  7,  T.  50;  R.  15.  The 
"  Chsetetes  Limestone  ''  is  only  two  feet  thick  at  this  point  the  '^Rhom- 
boidal  Limestone  "  9  inches,  and  "Coal  B"  15  inches  thick,  and  seen 
only  as  a  smut,  On  Mr.  Fierce's  land,  a  short  distance  south-east  of 
the  road,  the  strata  thickens  up  and  the  Coal  assumes  a  thickness  of 
30  inches.  This,  however,  is  maintained  for  only  a  short  distance,  and 
thins  rapidly  to  the  south. 

In  Sec.  14,  T.  50,  R.  15,  lower  rocks  are  found,  but  they  dip  so  rap- 
idly and  disappear  so  suddenly  that  they  can  be  traced  for  only  a  short 
distance.    A  Section  made  here  is  as  follows. 


15. 

35  feet  Slope. 

10  inches  hard,  light  drab  to  grey  mottled,  with  fine-grained,  dove-col- 
ored Limestone.    No.  39  of  Gen.  Sec. 

3  feet  Clay. 

6  feet  blue  and  green  areno-argillaceous  Shale,  with  ochreous  bands. 

6  feet  argillo-bituminous  Shale. 

8  inches  dark  blue  Clay-ironstone,  contairiing  small  Grinoid  columns, 
the  organic  matter  of  which  has  been  replaced  by  brown  carbon- 
ate of  Iron. 


Sec 

No. 

noi 
1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 
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NOo    7.,    3  feet  6  inches  bitiiminous  Slate. 

Ho.    8.    5  feet  dark  blue  Shale  with  lenticular  concretions  of  blue  Limestone. 

ISTo.    9.    6  inches  bitumenous  Slate ;  this  is  quite  hard  and  calcarous,  with 

pyritous  bands.    Contains  Cordaites?  and  an  imperfect  form  of  a 

curious  fucoid  remotely  [resembliug*   Caulerpites  {Chondrites  col- 

lettif) 

No.  10.  6  inches  bitumino-argillaceous  Shale,  full  of  charred  remains  of 

plants, 
Ko.  11.    4  feet  Clay— mostly  Fire  Clay. 

The  rocks  dip  1  foot  in  16  feet,  course  N.  15^  W.  Considering  No. 
2  as  No.  39  of  Gen.  Section,  '^  Goal  D  "  should  be  found  here. 

I  suspect  that  the  Shale  (No.  10)  has  taken  its  place.  This  is  very 
possible  as  the  Shale  is  a  mixture  of  Clay  and  charred  remains  of 
plants,  and  it  is  known  that  Coal  D  thins  out  toward  the  north. 

In  T.  50,  K.  14,  the  rocks  from  No,  12  to  No.  61  are  found  exposed, 
and  all  within  an  area  of  a  mile  and  a  half.  In  the  S.  W.  quarter  Sec, 
7,  in  a  cut  of  the  Louisiana  Railroad,  the  following  section  was  made  : 

No.    1.    12  feet  gentle  Slope. 

Ko.  2.  2  feet  very  rough,  irregularly  bedded  Limestone,  weathering  light, 
drab  tinged  with  brown,  and  with  a  sandy  appearance.  The  prevail- 
ing color  is  blue  or  dove,  but  this  is  occasionally  mottled  with  light 
drab  spots ;  is  fine  grained  and  breaks  with  a  sub-conchoidal  fracture. 
The  organic  remains  are  Spr^  {Martinia)  plano-convexus,  Spr.  linea- 
iitSj  a  small  Pleurotomaria  and  Crinoid  columns. 

12  to  18  inches  very  loosely  cemented  nodular  Limestone— marlite  ? 

2  feet  greenish  drab  Calcareous  Shale. 

5  inches  Concretionary  Limestone. 

4  to  8  inches  variegated,  greenish  drab  and  dark  Calcareous  Shale. 
Fossiliferous. 
No.  7,  27  inches  hard,  line  grained,  compact  Limestone,  rough  on  the  sur- 
face and  weatherhig  with  a  light  ferruginous  tinge.  The  color  is 
light  drab  to  graj^  mottled  with  blue  or  dove.  It  is  traversed  by  thin 
vein-like  masses  of  Chert,  which  decompose  upon  exposure  and  as- 
sume either  a  buff  or  ashy  white  color.  It  abounds  in  fossils,  for 
which  see  No.  39  of  General  Section.  This  corresponds  to  No.  7  of 
the  Glasgow  Section, 

5  feet  sandy  Shale. 

3}  feet  dark  argillo-bituminous  Shale, 
2  to  G  inches  Clay  Ironstone  (?)  containing  Crinoidem. 

6  inches  bituminous  Shale. 

2  feet  bituminous  Slate. 

18  to  20  inches  Coal  D. 

12  feet  Clay  and  Shale,  with  a  concretionary  bed  of  argillaceous  Lime- 
stone. The  lower  7  feet  of  the  Shale  is  sandy,  with  small  crj^stals  of 
Gypsum. 


No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

No. 

8. 

No. 

9. 

No. 

10. 

No. 

11. 

No. 

12. 

No. 

13. 

No. 

14. 
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Ko.  15.  6  feet  of  gray,  banded  with  brown,  very  line  grained  Sandstone.  It  is 
full  of  pyritiferous  concretions,  which  weather  out,  leaving  small 
round  cavities.  Upon  long  exposure  it  disintegrates  and  then  re- 
mains a  loose  bed  of  sand. 

No.  16.    4  feet  dark  blue  and  purple  Fire  Clay, 

No.  17.  4  feet  green  Clay  to  water  in  Manitou  Creek.  Going  eastward  from 
here  the  rocks  rise  and  a  lower  series  come  to  view,  as  is  exhibited 
in  the  following  section  : 

Sec.  18^  at  R.  Diggs^  Coal  Bank,  located  hi  N.  B,  quarter  Sec,  S,  T.  50,  R,  14i  one  mile  N, 

E,    of  Sehree. 

.No.  1.    IIQ  feet  Slope  from  hill  top. 

No.  2.    10  feet  thin  beds  of  Sandstone  intersfcratitied  with  Shale. 

No.  3.    16  feet  sandy  Shale. 

No.  4.  10  feet  argillaceous  Shale  with  thin  layers  of  Carbonate  of  Iron.  Shale 
is  semi-bituminous  at  the  top. 

No.  5.  2  feet  hard  dark  blue  calcareo-pyritiferous  Shale^  abounding  in  Produc- 
ins  murieatus,  and  other  fossils,  for  which  see  No.  55,  General  Sec- 
tion. 

No.  6,  2  feet  6  inches  good,  shiny  black  Coal.  Has  a  pyritiferous  Clay  parting 
(often  indurated)  at  21  inches  from  the  top.  But  little  i)yrites  was 
seen,  and  to  all  appearances  it  is  an  excellent  smithing  Coal.  The 
Coal  is  said  to  occasionally  attain  a  thickness  of  3  feet.  It  dips  10 
deg.  S.,  65  deg.  W.  mage,  course.    This  is  ''  Coal  E." 

No.  7.    2  feet  Clay. 

No.  8.  2J  feet  very  rough  mottled  deep  blue  and  gray  or  light  drab  Limestone. 
Bottom  quite  nodular.  This  is  No.  60  of  General  Section  and  litho- 
logically  closely  resembles  No.  89.  A  close  examination,  however, 
shows  it  to  be  d liferent. 

No.  9.    2  feet  green  sandy  Shale,  with  small  calcareous  concretions. 

No.  5  does  not  appear  to  be  constant.  At  one  opening  it  was  not 
seen  at  all,  while  only  50  yards  away  it  was  found  exhibiting  its  full 
thickness  and  containing  its  characteristic  fossils.  From  its  presence 
here  I  am  disposed  to  regard  this  Coal  as  equivalent  to  that  seen  at 
Dr.  Beck's,  but  the  question  arises,  where  is  the  Limestone  and  bitu- 
minous Slate  seen  over  Dr.  Beck's  Coal?  This  Limestone,  however, 
may  have  thinned  out,  (which  I  think  probable,)  which  would  be  no 
uncommon  occurrence  in  this  county.  Dr.  Beck's  Coal  may  be  a 
higher  one,  but  still  it  is  hardly  probable  that  two  different  beds  of 
Shale  would  be  found,  both  abounding  in  ProduGtus  muri&atus  and 
each  containing  other  fossils  of  the  saine  species. 

Unless  an  18 inch  bed,  seen  in  the  north-west  part  of  T.  49,  R.  15, 
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is  lower,  this  is  the  lowest  Coal  in  the  connty,  and  I  suspect  that  the 
18  inch  bed  referred  to  is  "  Coal  D." 

On  the  ridge,  a  little  east  of  north  of  Mr.  Diggs',  in  S.  E.  Sec.  5,  T. 
50,  E.  14,  on  Mr.  Wra.  Davis'  land, ''  Coal  D"  is  found,  with  the  rocks 
from  No.  39  to  49  exposed.  The  Coal  is  only  6  inches  thick.  By  long 
measurement  it  was  found  to  be  25  feet  above  the  Coal  (E)  at  Mr. 
Diggs'.  This  measurement,  however,  was  made  with  a  pocket  level, 
and  as  benching  had  to  be  often  resorted  to,  we  can  not  reasonably 
expect  this  to  be  exactly  correct.  South-west  and  west  of  Mr.  Diggs' 
bank  still  higher  Goalu  are  found,  and  also  most  of  the  strata  from  No. 
15  to  No.  45  are  exposed.  The  top  of  the  ridge  upon  which  the  rocks 
crop  out  is  160  feet  above  the  Manitou  bottoms,  and  is  perhaps  as  high 
if  not  higher  than  any  other  point  in  the  township. 

The  top  rock,  which  is  the  Khomboidal  Liniestone  (No.  15  of  Gen- 
eral Section,)  is  83  feet  below  the  top  of  the  ridge,  and  about  40  feet 
above  the  site  on  which  Sebree  stands. 

The  highest  Coal  (Coal  B)  is  found  2  feet  below  the  "  Khom- 
boidal Limestone,"  and  79  feet  below  this.  Coal  D  crops  out,  and  is  on 
a  level  with  the  Manitou  bottoms.  South  of  this  place,  in  a  cut  of  the 
Louisiana  Railroad,  about  one  quarter  of  a  mile  east  of  Sebree,  the 
rocks  from  No.  20  to  No.  32,  (General  Section,)  inclusive,  are  exposed, 
with  a  local  (?)  bed  of  arenaqeous  Limestone  interpolated  in  the 
Sandstone  and  Shale.  The  Shales  here  contain  some  yellow  Ochre  ; 
not  enough,  however,  to  be  worked  with  profit.  "  Coal  C  "  is  repre- 
sented at  ^this  place  by  merely  a  black  streak,  coming  2  feet  below 
the  upper  Limestone,  which  is  2  feet  thick. 

From  the  foregoing  data  it  will  be  seen  that  in  this  township  (T. 
50,  R.  14)  there  are  four  distinct  beds  of  Coal,  two  of  which  at  least, 
(Coals  D  and  E)  are  workable  beds^ 

These  are  all  in  the  neighborhood  of  Sebree,  and  will  be  of  com- 
mercial value  should  the  Louisiana  Railroad  be  completed. 

In  the  next  township  north-west  (T.  5L,  R.  15)  there  is  a  great 
thinning  out  of  the  strata.  This  is  illustrated  by  two  sections  made 
on  Mr.  T.  B.  Harris'  land  near  Burton. 

The  first  section  was  made  in  the  N.  E.  qr.  Sec.  20,  and  is  as  fol- 
lows : 

No.  1.    22  feet  Slope  from  the  "  Ehomboidal  Limestone." 
No.  2.    5  feet  thin  bedded  Sandstone. 

No.  3.    5  J  feet  Sandstone  in  one  thick  bed.    Good  for  building. 
No.  4.    25  feet  Sandstone  and  sandy  Shale. 

No.  5,    5J  feet  blue  argillaceous  Shale,  with  thin  bands  of  Chiy  Ironstone. 
No.  54. 
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No.  6.    18  inches  •^  black  Shale  filled  with  Productus  muricatus,  etc.    No.  55, 
No.  7.    Coal  E— The  thickness  could  not  be  determined.    It  has  been  worked 
by  smiths,  and  it  is  said  to  have  answered  their  purpose  welL 

Eocks  whose  Geological  position  is  213  feet  above  the  Coal,  (No. 
7  of  the  foreo:oing  Section,)  aire  found,  on  the  hill  just  south,  on  the 
south  side  of  Salt  Fork,  occupying  a  topographical  position  only  86 
feet  above  it;  a  discrepancy  of  127  feet  ! 

This  is  shown  in  the  following  section: 

No,  1.    Shaly  Slope. 

No.  2.  3  to  5  inches  greenish,  gra3^  coarse-grained,  argillaceous  Limestone, 
very  fossiliferous. 

No.  3.    15  inches  olive  and  blue  calcareous  Shales  ;  fossiliferous. 

No,  4,  2J  feet  hard,  fine-grained,  dove-colored  Limestone,  occurring  in 
thick,  irregularly  shaped  blocks.  Organic  remains  are  abundant,  in- 
cluding Produeius  splendens,  (P.  Longispinus  9)  Sp7\  cameratus^  Spir- 
iferina  Keniucke7isis,  Spr,  {Martinia)  plano-eonv exits ^  Athyris^  a  small 
Ghonetes^  and  ArchcBoeidaris  megastylus^  This  a  fine  building  stone, 
and  has  the  ■  appearance  of  a  Hydraulic  Limestone,  No.  11  of  Gen- 
eral Section, 

No.  5.    3  feet  "  Chsetetes  Limestone." 

No.  6.    25  feet  Slope. 

No.  7,    1  foot  f  *'Khomboidal  Limestone, 

No.  8,    60  feet  Slope. 

No.  9,     Coal  E, 

It  will  be  seen  that  it  would  be  useless  to  bore  or  sink  for  Coal  D 
in  this  locality. 

The  same  may  be  said  of  the  adjacent  countr^^  around.  On 
Bonne  Femme  Creek,  in  S.  E.  N.  E.,  Sec.  18,  T.  51,  K.  18,  Coal  E  is 
found  occupying  a  position  only  93  feet  below  the  "Chsstetes  Lime- 
stone," Coal  D  being  entirely  absent.  This  is  seen  at  Mr.  Skinner's 
Coal  bank.  The  Coal  is  of  very  good  quality,  and  as  usual  divided  a 
little  above  the  middle  hj  a  Clay  parting.  Eleven  feet  below  the 
doal,  No.  60  is  seen  exposed  in  the  bed  of  the  Creek,  the  space  be- 
tween the  Coal  and  Limestone  being  taken  up  by  argillaceous  Shale 
and  Marlite. 

This  same  arrangement  of  the  rocks  was  observed  at  several 
places,  and  we  may  therefore  reasonably  conclude  that  Coal  D  and  its 
associate  rocks  thin  out  toward  the  north ;  and  from  observations 
made  north  of  Sebree,  we  may  regard  the  north  line  of  township  50 
as  about  the  northern  limit  of  it — at  least  in  this  county. 

On  Judge  McCafierty's  land,  in  Sec.  20,  T.  51,  E.  15,  Coals  B  and 
C  are  found  with  the  Rhomboidal  Limestone  exposed  above  Coal  B.^ 
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No.  19  of  the  General  Section,  is  at  this  place  a  compact  bed  of  Lime- 
stone abounding  in  Productus  pratteiiianus^  and  containing  Pr»  semi- 
retiGulaius^  Atliyris  subtilita^  and  a  PJiilUpsia.     (P.  major  Sh) 

Coal  B  is  only  8  inches  thick,  and  Coal  0  varies  from  1  to  9  inches. 
The  rocks  nip  9°  S.,  62°  W.,  Magnetic.  .One  quarter  of  a  mile  south- 
east of  Burton,  No.  19  is  again  found  exposed,  and  27  feet  below  it,  13^ 
feet  of  the  Sandstone  and  Shales  which  overlie  Coal  E,  are  seen  crop« 
ping  out  in  the  bank  of  a  small  branch  which  empties  into  Salt  Fork. 
We  may  therefore  conclude  that  Coal  E  will  be  reached  by  sinking  a 
shaft  here,  commencing  at  the  lowest  point,  within  25  or  30  feet.  Just 
north  of  Burton  the  lowest  rock  exposed  is  No.  19,  the  Khomboidal 
Limestone  being  fotind  above  it. 

The  Sandstone,  No.  1,  of  the  General  Section,  was  first  observed 
on  the  Renick  road,  in  Sec.  35,  T.  51,  R.  15,  where  it  is  12  feet  -I'  thick, 
very  soft  and  ferruginous  at  the  bottom,  and  15  feet  above  division  A 
of  the  Chgetetes  Limestone. 

At  Mr.  Eobt.  Reynolds',  in  N.  E.  S.  W,  Sec.  10,  T.  51,  R.  15,  No.  19, 
is  found  presenting  a  thickness  of  4  feet.  Thirty-eight  (38)  feet  be- 
low it  the  Shales  which  overly  Coal  E  were  seen,  and,  we  therefore 
conclude  that  this  bed  would  be  reached  within  a  few  feet* 

At  Mr.  Montivell  Reynolds,  in  N.  E.  qr.  Sec.  2,  T.  51,  R.  15,  the 
Limestone  No.  19  was  seen,  with  the  Rhomboidal  Limestone  occupy- 
ing a  position  9  feet  above  it.  The  Coal  (B,)  which  occurs  under  the 
latter  Limestone,  is  at  this  place  only  2  inches  thick — and  merely  a 
smut.  According  to  Mr.  Reynolds'  Coal  C,  occurs  in  the  bed  of  the 
creek,  and  is  18  inches  thick.  This  being  correct,  the  Coal  is  thicker 
here  than  at  any  other  locality.  It  was  supposed  that  the  Coal  would 
reach  a  thickness  of  4  feet,  farther  in  the  hill.  This  supposition  is 
probably  based  upon  the  idea  that  this  bed  is  the  same  as  that  seen 
at  Mr.  P.  M.  Pitney's,  which  is  a  mistake,  as  the  latter  is  a  lower  and 
thicker  bed.  We  may  safely  say  that  Mr.  Pitney's  Coal  will  be  reach- 
ed at  a  depth  of  perhaps  less  then  50  feet.  This  estimate  is  based 
upon  the  opinion  that  Coal  D,  and  its  accompanying  strata  are  here^ 
as  elsewhere  in  this  Township,  wanting.  Should  it  be  present,  how- 
ever, the  depth  will  be  greater,  as  will  be  seen  by  referring  to  the 
General  Section.  From  this  place  on  to  Mr.  Nath.  Pitney's,  in  N,  E. 
qr.  Sec.  36,  T.  52,  R.  15,  the  rocks  from  No.  15  to  No.  19,  are  the  ones 
found  exposed.  At  Mr.  Pitney's,  a  lower  series  come  to  view,  being 
^hose  rocks  from  No.  15  to  No.  60,  inclusive.  The  lowest  rock,  (No. 
60,)  is  22  feet  above  low  water  in  Salt  Fork.  Coal  E  is  seen  here,  pre- 
senting a  thickness  of  31  inches. 

*  I  was  afterwards  informed  that  Coal  has  been  taken  out  here— the  thickness  however  was  noS 
l^nown. 
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At  Mr.  Nath.  Robb's,  in  the  S.  E.  qr.  N.  W.  qr.  Sec.  36,  T.  52,  K 
15,  a  bed  of  Coal  2  feet  thick  was  found,  which  is  probably  the  same 
bed  as  that  spoken  of  above ;  but  as  there  were  no  rocks  exposed 
either  above  or  below  it  by  which  to  identify  it,  this  can  not  be  said 
with  certainty.  It  is  first-class  Goal,  but  little  pyrites  or  Carbonate 
of  Lime  being  present.  It  has  a  Clay  parting  at  the  middle,  as  does 
Coal  E. 

On  Mr.  T.  M.  Pitney's  land,  in  the  E  hf.  Sec.  25,  T.  52,  E.  15,  a  Coal 
bed,  which  may  be  referable  to  Coal  E,  is  being  mined  by  the  "Uniok 
Coal  ai^d  Mining  Company."  It  is  worked  by  a  "  slope,"  the  mouth 
of  which  is  on  a  level  with  the  bottoms,  and  ten  feet  above  the  level 
of  Salt  Fork.  The  Coal,  according  to  measurement,  is  on  a  level  with 
the  bed  of  the  creek. 

This  Coal  is  not  positively  referred  to  Coal  E,  for  no  rocks  by 
which  to  arrive  at  any  positive  conclusion  were  found.  But  as  it  is 
undoubtedly  one  of  the  low  Coals,  and  as  we  are  confident  no  lower 
Coal  will  be  found  in  this  county  as  thick,  there  is  not  much  proba- 
bility of  there  being  a  mistake  as  to  its  equivalency. 

The  following  is  a  Section  of  the  strata  exposed : 

No.    1.    Long  Slope. 

No.    2.    3|  feet  gray  Sandstone. 

No.    3.    11  feet  blue  Clay. 

No.    4.    5  feet  hard,  blue  pyritiferous  Shale,  containing  many  snaall  pyritous 

concretions  and  bands. 
No.    5.    39  inches  Coal ;  the  upper  3  Inches  is  worthless,  being  merely  layers 

of  Coal  and  pyritous  bands  ;  this  leaves  3  feet  of  pretty  good  Coal. 

At  the  time  this  mine  was  examined,  (Nov.  4th,)  although  it  had 
been  opened  but  a  short  time,  a  large  quantity  of  Coal  has  been  taken 
out.  It  has  been  opened  well,  and  reflects  credit  upon  the  manager. 
Col.  Elliott,*  who  is  connected  with  this  Company,  informed  me  that 
it  is  the  intention  to  work  their  Coal  at  this  locality  extensively. 

From  this  place,  on  to  Roanoke,  higher  rocks  come  to  view  at 
intervals.  Near  Eoanoke,  the  rocks  from  No.  3  to  No.  15,  inclusive,  are 
exposed  on  Mr.  Fhelps'  land,  in  N.  E.  Sec.  15,  T.  52,  R.  16,  and  fol- 
lowing Doxy's  Fork,  into  Sec.  16,  there  is  a  very  good  exposure  of 
these  rocks. 

The  following  condensed  Section  is  given  : 

*  I  am  under  obligations  to  this  gentlemen,  both  for  his  hospitality  and  kindness,  in  gmftgme 
localities »  He  also  located  the  INI.,  IC.  and  T,  B,.  E.  on  the  mai:>,  from  Fayette  northward  into  Randolph 
county. 


218  GEOLOGICAL   SURVEY. 


No. 

4. 

No. 

5. 

No. 

6. 

No. 

7, 

No. 

8. 

No. 

9, 

No.    1.    Shaly  Sandstone  and  Shale.     (No.  3  of  General  Section.) 

No.    2.    2  feet  rough,  light  drab  to  gray,  fine-grained  Limestone,  with  specks 

of  Calcite  disseminated.    For  fossils,  see  No.  4  ot  General  Section. 
No.    3.    3  feet  olive  and  dark  calcareous  Shale,  abounding  in  Spr.  plcmocon- 

veccus,  and  containing  other  fossils. 
J  inch  Coal  Smut ;  not  persistent. 

6  Inches  very  nodular,  ash,  drab  and  gray  argillaceous  Limestone, 
abounding  in  Fusulina. 

7  feet  Shale  and  masses  of  buff  cellular  Limestone. 
2  feet  fine-grained,  drab  Limestone,  with  a  chocolate  crust.    (No.  9  of 

General  Section.) 
1  foot  Shale  and  thin  beds  of  Limestone. 

6  feet  irregularly  bedded  Limestone ;  the  top  is  very  light  drab  and 
shelly,  whilst  the  lower  part  is  compact,  fine-grained  and  bluish 
drab,  with  Calcite  disseminated  in  small  specks.  (No.  11  of  Gene- 
ral Section.) 

No.  10.    15  inches  blue  and  dove-colored  Limestone. 

No.  11.    10  inches  bluish  ^ray  Limestone. 

No.  12.    3  feet  "Cha3tetes  Limestone,"  division  A. 

No.  13.    2  to  ^  feet  Chsetetes  Limestone,  division  B. 

No.  14.    17  feet  Slope  ;  argillaceous  Shale  is  seen  at  the  top. 

No.  15.    2  feet  Rhomboidal  Limestone. 

No.  16.    2  feet  argiilo-bituminous  Shale. 

No.  17.    9  inches  (?)  Coal  B. 

Oa  Mr.  Q.  F.  Beach's  land,  in  Sec.  25,  T.  52,  E.  16,  the  rocks  from 
No.  1  to  JS[o.  12,  inclusisre,  are  found.  The  Sandstone,  No.  1,  is  23  feet 
thick,  and  overjies  the  Coal  formerly  worked  by  Mr.  Beach. 

This,  in  conjunction  with  the  Sections  made  at  Roanoke  and  Mr. 
Garner's,  will  include  all  the  rocks  in  this  township,  (T.  52,  R.  16.) 

At  Wisely's  Mill,  in  S.  W.  qr.  Sec.  22,  T.  61,  R.  16,  the  strata  from 
No.  3  to  No.  17,  inclusive,  are  exposed.  The  rocks  here  are  very 
irregularly  bedded,  and  dipping  in  all  directions. 

At  Page's  Coal  Bank,  in  S.  E.  qr.  Sec.  18,  T.  49,  R,  15,  the  following 
Section  was  made : 

No.  1.  Slope. 

No.  2.  25  to  30  feet  Sandstone.    (No.  1  of  General  Section.) 

No.  3.  5  feet  blue  and  ochreous  Shale. 

No.  4.  1  foot  hard,  compact,  bhie  to  dove-colored  Limestone. 

No.  5.  3  inches  dark  Clay. 

No.  6.  8  to  4  inches  somewhat  pyritiferous  Limestone. 

No.  7.  2  feet  bituminous  Shale,  with  dark  blue  calcareous  concretions. 

No.  8.  ?  Coal,  said  to  be  18  inches  thick. 
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The  position  that  the  rocks  from  No.  3  down  should  occupy  in 
regard  to  the  General  Section,  we  were  unable  to  determine,  but  sus- 
pect they  are  near  the  base  of  the  Coal  Measures.  The  same  rocks 
are  seen  at  Mr.  Snell's,  in  N.  W.  Sec.  28,  T.  49,  R.  15,  overlying  an  18- 
inch  bed  of  Coal.    The  Section  is  : 

No.  2.  2  feet  fine-gTained  Limestone.    (No.  4  of  Section  at  Page's.) 

No.  3.  18  inches  bituminous  Slate  and  Shale. 

No.  4.  18  inches  Coal. 

No.  5.  15  feet  Slope. 

No.  6.  5  feet  Clay  and  Lower  Carboniferous  Chert. 

No.  7.  5  feet  Slope. 

No.  8.  Burlington  Limestone. 

It  is,  I  believe,  a  generally  supposed  thing  in  this  neio;hborhood' 
where  the  Burlington  Limestone  is  exposed,  that  by  sinking  a  shaft 
from  15  to  40  feet  below  the  Limestone,  a  bed  of  Goal  30  feet  thick 
will  be  reached.  This  was  caused  by  a  Pennsylvania  gentleman  say- 
ing that  he  had  30  feet  of  Coal  under  just  such  a  looking  Limestone 
as  this  is  here.  As  it  has  been  proved  that  no  Coal  occurs  under  this 
formation  in  the  United  States,  it  will  be  useless  to  dig  for  it  at  this 

point. 

LIST    OF    COAL    BANKS. 

In  the  following  list  there  are  many  localities  given  at  which  the 
Coal  is  too  thin  to  work,  but  it  must  be  remembered  that  the  Goal  beds 
mentioned  are  only  those  that  are  exposed  or  very  near  the  surface  at 
each  locality.  Except  in  the  cases  v/here  the  lowest  Coal  (E)  is  men- 
tioned, there  is  every  probability  of  finding  a  thicker  bed  by  sinking 
shafts. 


Owner. 


Q.F.  Beach.... 
S.  T.  Garner ... 

9 

9 

B.  M.  McCrary 

9.,, 

S.  Garvin 


Locality. 


Section. 


S.  E.  25 

20 

22 

N.  E,  15 

N.  E.  11 

4 

28 


60  i  17 
17 


17 


Coal. 


Inches. 

9 
9? 
12 
12 
15 

20 


t^^ 


Ebmaeks. 


Worked  or  not. 


Not  worked  at  present- 
covered. 


Not  worked . 


j  Has  been  worlted  by  local 
1      smiths. 

I 
?  i.  Has  been  worked 
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List  of  Co 

al  Banks 

—Continued. 

Locality, 

Coal. 

Eemarks. 

Owner. 

Section, 

o 

1 

m 
m 

B 

a' 
a> 

r 

B? 
B? 
B 

i  i 
1 1 

i  i 
i  i 

i  i 
? 

Worked  or  not. 

Hatfield.......... 

Mrs.  Hackley.. ......... 

V 

— -_  Pierce 

9 

26 

7 
S.  E.  7 

isr.  E,  10 

N,  W.  27 

N,  pt,  17 

S.  E.  17 

N,  pt.  16 

20 

N.  E.    2 

S,  W.  35 

16 

S.  E.    9 

N.  W,  17 

S..W.?  17 

S.  E.    5 

S.  W,  22 

S.  E,    5 

24? 

N,  W,  29 

S.  W.    5 

S.E.  34 

50 

50 

60 
50 
50 
51 

49 
51 
61 
51 
51 
52 
52 
52 
52 
52 
62 
61 
49 
50 

50 
49 

49 

17 

17 

15 
15 
15 
15 
14 
15 
15 
15 
16 
15 
16 
16 
16 
16 
16 
16 
16 
16 

15 
15 

16 

15 
18  to  80 

? 

22 

17 

8 

9 

9 

2 

12 

9 

9 

8 
? 

13 
10 

9 

9 

9 

? 

C( 

3ar   Garvin's,    and   is 
worked. 

3vered;  worked  exten- 
sively at  one  time. 

at  worked .» 

*        *'      (has  been).,... 

Mrs.  Howard..* 

9 

i        i  i 

9 

I        i  i 

Judge  McCafierty,.. 
Judge  McCafierty... 
T.  B.  Harriss 

i        <  i 

i        i  i 

i        i  i 

M.  Kevnolds.       .  . 

i        ( I 

James  Ware 

i        i  i 

— ■ — -  Pattison 

I        i  i 

Rice  Pflttison.. 

i        i  I 

James  Siierrv 

i        ( ( 

Hichard  TjCc 

i        i  t 

Dr.  Walker.... 

W 
W 

orked  but  little.......... i,> 

9 

orked  for  domestic  use. 

? 

Not  worked » 

V 

This    is    at    the    Bonno 

9 

Femme  bridge,  on  the 
Payette  and  Eocheport 
road.  Worked  but  little. 

Covered;  has  been  worked: 

James  McDonalds  .. 
Barton'*..,. 

Has  been  worked  ;    Cov» 
ered. 

This  was    covered :    has 

1 

3een  worked. 

*Mr.  B.^s  Coal  was  covered,  and  its  position  relative  to  the  General  Section  could  not  be  ascer- 
tained. Everything  was  in  a  confused  state.  Masses  of  Sandstone  No.  1  and  of  the  Rhomboidal  Lime- 
stone were  found,  but  they  appear  to  have  been  transported  by  water.  The  Coal  is  found  in  a  valley 
ninning  north  and  south,  with  the  Burlington  Limestone  on  one  side  and  the  Coal  on  the  other. 
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List  of  Coal  .Z?awX;s— Continued. 


OWNEK. 


McOafferty  ... 
M.  Eeynolds . 


J.  Tatiims.. 


— -~  Powell 

~  Grigsbey... 
William  Daviss.. 


N.  Eobb., 


jST.  Pitney 

T.M.  Pitney..... 
Dr.  J.  P.  Becks.. 
Dr„  J.  P.  Becks.. 

T.  0.  Boggs 

K.  Diggs. 


—  Skinner .. 
T.  B.  Harriss.. 
E.  Eeynolds... 


Locality, 


Section, 


S.E.  17 

N.  E,    2 

N.  KIO 

W.  hf.  K.  E.  16 

S.W,    7 

N.  W,  18 

19 

S.E.    5 

W.  hf.    8 

S.  E.K.W.  86 

N.  E.  36 
S.  E.  25 
32 
29 
4  and  5 
K.  E.    8 

N.  E.  18 
N.  E.  20 
S.  NT.  10 


Coal, 


^ 

ET 


1  to    9 

18? 

12 

24  to  33 

IS  to  20 

18  to  28 


D 


24 

16  to  24 

81 
39 

22 
22 


30 


30 


E? 
E 

E? 
E 


Remarks, 


Worked  or  not. 


Not  worked 

Has  been  worked  a  little,. 

Not  worked 

Worked 

Worked  occasionally 

Worked.a 


E? 


Not  been  worked.  May 
thicken  after  going  into 
the  hill  a  distance. 

Do  not  think  this  Coal  is 
known. 

Very  good  Coal ;  worked 
but  little. 


Not  worked 

Work:ed  extensively . 
Worked..... 


Said  to  reach  36  inches, 
and  is  worked  exten- 
sively ;  very  good  Coal. 


Worked 

Not  opened  . 
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LINN,    SULLI  VAN,    ADAIR 


BY  G.   C.  BROADHEAD. 


These  counties,  having  many  features  in  common,  their  topo- 
graphy  somewhat  similar  and  their  geological  structure  alike,  are 
therefore  grouped  together.  Our  annexed  Geological  Section  is  also 
applicable  to  either  county.  It  had  to  be  constructed  from  materials 
from  each  county,  for  all  of  the  beds  of  one  county  can  not  be  con- 
nected without  using  Sections  observed  in  the  other  counties.  The 
shafts  at  Brookfield  and  St.  Catherine  have  also  aided  us  very  much. 
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Thicicn'ss 

Total. 

Feet. 

In. 

Eeet. 

In. 

13 

13 

8 

21 

20 

41 

2 

6 

43 

6 

60 
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Description. 


Soft  Sandstone., 


Limestone  :  Gray  and  ash-colored. 
Prod.  splencUns  abounds,  also 
contains  Aviculapecten  interlinea- 
tus,  Sp,  [Ma7'tinia)  lineatus,  07'- 
thoG&ras.    Lower  bed  is  jointed. 


Sandstone  and  Shales., 


Coal  and  Clay— (20  inches  good  Coal)— 
Alternate  strata  of  Coal  and  Clay 


Sandstone. . 


Localities. 


Alum    Creek     and 
Milan. 


Milan    and   Spring-^ 

Creek. 
Spring  and  Locust 

Creek    and    Wil- 

hite  Branch. 
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General  Vertical  Sectio7i—Gontm\xed. 


8 
9 

10 
11 
12 

13 
14 

15 
16 
1 

18 

19 

20 
21 

22 

23 

24 

25 
26 


Thickn'ss 


Feet.    In. 


16 

2 


18 

2 


4 

4 

5 

11 

3 

1 


10 


Total. 


Feet.   In 


10 


104 


106 


106 
122 
124 
124 
142 

145 
145 
149 
153 

158 
169 

173 

174 

175 

175 

•177 
178 

182 
183 


Description. 


Deep  blue,  shaly  Limestone.  Abounds 
in  Pr.Prattenianiis^Pleuroto'maria  spher- 
ulata,  Macroeheihcs,  etc 


Deep  dull  blue  calcareous  Shales.  It 
abounds  in  fossils  similar  to  the  last, 
especially  Pleuroioma7^ia ;  also  contains 
Bellerophon  (2  species),  Astartella  vera, 
Nucula  ventricosa 


Dull  blue  argillaceous  Limestone 

Shales,  with  rough  calcareous  nodules... 

Bituminous  Shales 

Shaly  bituminous  Coal 


Blue  Shales,  calcareous  Ironstone  in  the 
middle 


Bituminous  Shales., 


Coal. 


Green  Shales.. 

Red  Shales 

Sandstone 


Ked   Clay  and  sandy  Shales,  with  Red 
Hematite  nodules 


Limestone:    Greenish  drab  with  shaly 
partings 


Mottled    fine-grained    Limestone,    with 
manyCalcite  specks 


Green  Shale  with  Gho7ietes  mesoloha  and 
Spirifer  pla?ioco?ivexus 


Green  calcareous  Shales — contain  Retzia 
punctilifera,  Heniipronites  crassus^ 
Ghonetes  mesoloha^  Prod.  sple7idens^  Spi- 
riferina  Kentuc/censis 


Green  Shales  with  fossils  in  upper  part... 

Blue  Limestone:    Abounds  in  Athyrk 
subtilita 


Green  Shales., 


Rough  nodular  Limestone,  full  of  Chon- 
etes  granulifera ■ 


Localities. 


Spring  Creek,  Blay- 
lock  bridge,  near 
mouth  of  Mont- 
gomery  Branch, 
and  at  Glidewell's, 


West  of  Kirksville, 
near  Linneus,  on 
W.  Locust  Creek^ 
and  at  T.  Cassa- 


Nos.  19  to  31  inclu- 
sive, found  near 
Linneus,  on  Lo- 
cust Cr'k,  at  Hen- 
ry's mill,  and  on 
.W.  Locust  Cr. 
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General  Ve-Hieal   Section — Continued. 


Ti 
28 

29 
80 
31 

S2 
33 
?A 
35 
36 
37 
38 

39 
40 

41 

42 

43 

44 

45 

46 

47 
48 


Thickness 

Total. 

Feet. 

In. 

Feet. 

In. 

7 

190 

1 

6 

190 

7 

4 

7 
6 

190 
191 
194 

11 

4 

10 

3 

10 

195 
197 

8 
8 

2 

6 

8 

11 

198 
199 
199 
200 

2 

11 
11 

1 

0 

206 

11 

1 

207 

11 

4 

211 

11 

23 

235 

10 

235 

10 

.1 

236 

10 

1 

237 

10 

1 

283 

10 

10 

239 

8 

8 

8 

240 
241 

4 

Description. 


Shales,  full  of  Chonetes granulifera^  Hemi- 
pronitesy  P}\  splendem^.  Olive  colored 
near  upper  part,  blue  below 


Fine  grained,  dove  colored  Limestone- 
fracture  splintery  to  sub-conchoidal. 
Contains  minute  calcite  specks— (Flag- 
stone) 


Clay..,.. 

Bituminous  Shales.. 


Clay  and  calcareous  shales,  abounding 
in  fossils,  mostly  Aihyris  suhtilita; 
also  contains  Pr.  cosiatus,  Meekella. 
Spi?',  cameratus^  etc *. , 


Green  Clay 

Yellow  Clay 

Brown  Limestone. 


Olive  Clay 

Limestone » 

Olive  Shales  with  calcareous  nodules., 


Blue  Shales:    One  foot  from  top  is  a 
nodular  Limestone  bed 


Nodular  Limestone., 


Limestone :  Fracture  shows  a  dove  color; 
weathers  bro  wn—one  bed 


Sandstone,  mostly  shaly., 


Limestone— shaly  on  upper  surface  ;  be- 
low, breaks  vertically  into  rhomboid 
masses.    Fucoids  on  worn  surface... 


Soft,  bituminous  Shales . 


Hard,  black  Shale— tucoidal. 
small  gray  concretions 


Deep  blue  black  Shales., 


Contains 


Black  calcareous  Shales,  abounding  in 
fossils,  Sp,  cameratus^  Pr.  7)iuricatiis^ 
Myalina  suhquadrata^  Pr.  PraMenianus. 

Soft  blue  Shales..... 


Localities. 


Nos.  19  to  81  inclu- 
sive, found  near 
Linneus,  on  Lo- 
cust Cr'k,  at  Hen- 
ry's mill,  and  on 
W.  Locust  Creek, 


At  last  named  local- 
ities and  on  Big 
Creek,  west  of 
Kirksville. 


Near  mouth  of  Big 
Creek,  in  Adair 
county,  and  at 
Coalson's  mill, 
Linn  county. 


Nos.  42  to  47  inclu- 
elusive,  are  found 
on  Muscle  Fork, 
Linn  Co.;  Baker's 
mill,  Coalson's 
mill,  Bayles'  mill, 
Dumy's  mill,  and 
at  Withrow's  mill 


Dark  gray  concretionary  Limestone  with 
remains  of  i)lant  leaves  and  Stigmaria 


Sugar  Creek,  Adair 
county. 
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49 
50 
61 
52 

53 

54 

55 

56 

5' 

58 
59 

60 
61 

m 
u 

55 

m 

67 
68 
<>9 

70 

71 

72 
73 


Thickness  Total. 


Peet,  In.  Feet.  In 


4 

7 

10 

1 


80 
1 

20 

l-lj 
43 

4 

1 


e 
1 

4 

17 

6 
1 


245 

252 
262 
263 
264 
266 

266 

271 
274 

304 
206 

826 

327 
370 
374 

375 
376 
379 
880 
384 

401 

407 
408 
410 


Description. 


Mre-clay 

Shales  and  thin  Limestone  layers.. 

Slope— probably  ail  Shales 

Limestone 

Drab  argillo-calcareotis  Shales 


Black  Shales  with  a  few  flattened  con- 
cretions  ..., 


Shaly  bituminous  Coal- 
Clay  and  shaly  slope 


Thin  bedded,    hard    chocolate    colored 
Sandstone 


Shales — mostly  argillaceous. , 


Coal— is  the  Coal  at  Nutter's  and  the  up- 
per Coal  at  St.  Catharines',  and  also  in 
Brookfield  shaft ,.,... 


Shales  and  Clay  concretions  in  the  lower 
part , 


Hard  Limestone 

Shales  sandy  at  top . 


Limestone  and  Shales.     Bed  near  upper 
part  often  abounding  in  allorisma..,.... 


Shales.. 

Bituminous  Shales 

Coal  separated  by  a  3  inch  Clay  seam- 
Clay 


Brown   friable   Limestone —•  sometimes 
jointed 


Sandstones  and  sandy  Shales  blue  and 
drab 


Dark  Clay  and  sandy  Shales..... 

Shaly  black  carbonaceous  Limestone.. 
Bituminous  Shale*.. 


Localities. 


Sugar  Cr.,  Adair  co 


At  Dumey's  and  at 
Hurburt's  Mill— 
now  Miles' Mill. 


In  Linn  county,  at 
Miles'  Mill. 


Brookfield  and   St 
Catharine's  shafts 


Brooktield  shaft. 


Spring  Creek,  Sulii- 
van    and    Adair 

COS.;  Shut-eye  Cr, 
Adair  co. 


Abern  atb  y '  s  bra  n  cii 

.  Adair  co. 


a.  s— 15 
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General    Vertical  Sectio7i—Coutmi\e(\. 


!5^ 


74 

76 
76 

77 
78 

79 
80 
81 
82 

83 

84 

85 


Thickness 


Feet. 


2 

4 

4 

47 

3 

Q 

3 

9 

q 

2-5 

15f 

In. 


Total. 


Feet. 


411 

412 
413 

!    417 
421 

468 
471 

474 

475 

476 
480 
495 


In. 


Description^. 


Black  calcareous  carbonaceous  Shales, 
full  of  remains  of  fossils  ;  Sp,  came- 
ratus^  Pr.  costatus^  Choneies  9nesoloba, 
Athyris 

Black  Shales 

Ironstone  with  fossils ;  Pr.  Prattenanus, 
Memipronites^  Athyris  suhtilita 

Clay 

Ash  colored,  weathers  to  drab,  fine- 
grained, rough  friable  Limestone-only 
observed  Pr.  Pra,ttena,niis 

Clay  and  Shales 

Coal  separated  by  thin.  Clay  seam 

Fire-clay  seam 

Hard  and  bluish  drab  and  blue  Lime- 
stone  

Deep  blue  black  Shale 

Hard  ash  colored  argillaceous  Limestone 

Sandv  Shales 


Localities. 


Abernathy 's  branch 
Adair  county. 


Joab's    Cr.,    Adair 
county. 


Erooklield  shaft. 

Nineveh,  on  Eye  & 
Hazel  Crs.,  and  in 
Brookfield  shaft 


SULLIVAN     COUNTY. 

BY    G.    C.    BROADHBAD. 

This  county  is  very  regular  in  shape,  being  24  miles  N.  and  S.,  by 
^7  E,  and  W.,  and  embraces  an  area  of  648  square  miles.  Spring 
Clreek,  in  T.  64,  E.  18,  runs  south-eastwardly.  All  the  other  streams 
preserve  a  nearly  southerly  course,  and  the  trend  of  all  the  main 
fidges  is  nearly  in  the  same  direction. 

A  portion  of  the  county  is  quite  broken.  This  may  include  that 
watered  by  Spring  Creek,  with  the  region  between  East  and  West 
Locust  Creeks,  in  T.  61  and  62,  and  near  Big  Locust  as  far  north  as  the 
northern  part  of  T.  63,  and  near  E.  Locust,  in  T.  64.  But  the  hills  are 
not  often  over  150  feet  in  hight.  It  is  also  somewhat  hilly  near  Med- 
icine Creek  and  Muscle  Fork. 

The  remaining  portion  of  the  county  is  rolling  and  undulating,  and 
near  Yellow  Creek  we  find  very  gentle  Slopes. 

The  prairie  streams  or  "  draws,"  near  their  sources,  have  generally 
steep  banks,  and  at  their  origin  we  often  find  a  flat,  sloping  valley, 
with  no  water  channel ;  but  tracing  them  down,  we  soon  find  a  preci- 
pitous wash  exposing  three  or  four  feet  of  dark,  rich  Soil. 

TIMBER    AND    PRAIRIE. 

Range  20,  as  far  as  the  northern  part  of  T.  63,  mostly  comprises 
^ood  bodies  of  timbered  land,  with  White  Oak  for  the  prevailing 
timber.  Good  Black  ^ak  and  Hickory  abound  near  the  southern 
county  line  ;  between  Big  and  West  Locust  Creeks,  Ash,  Elm,  Lin- 
den and  Hickory  are  abundant.  The  remainder  of  the  county  mostly 
consists  of  prairie,  with  belts  of  timber  a  half  mile  in  width,  adjacent 
to  the  principal  streams.  In  the  northern  part  of  the  county  we  often 
find  Burr  Oak  and  White  Oak  on  the  ridges,  with  Swamp  White 
Oak,  Elm,  Hickory,  etc.,  on  the  bottoms.  At  the  margin  of  the  prai- 
ries are  thickets  of  Pin  Oak,  Hazel,  Cornus^  Cherry,  Plum,  etc.  The 
remaining  trees  and  shrubs  of  this  county  are  similar  to  those  of 
Adair.  White  Walnut  is  abundant  on  Locust  Creek,  and  this  I  find  to 
be  its  extreme  western  limit  in  Missouri,  nor  is  it  found  south  until 
we  reach  the  Missouri  River. 
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STREAMS. 

Spring  Creek,  East  Locust,  and  Big  Locust  are  pretty  running- 
streanis  ;  the  other  streams  are  rather  dark  and  sluggish.  The  county 
affords  but  few  springs,  and  persons  have  generally  to  depend  on  cis- 
terns, and  in  newly  settled  places  some  have  no  other  drinking  water 
but  that  which  they  procure  from  standing  pools  in  the  '^  draws." 
Water  may  be  obtained  at  reasonable  depths  by  digging.  On  high 
grounds  it  may  be  reached  at  thirty  (30)  feet,  and  in  the  "  draws,"  at 
the  heads  of  hollows,  at  ten  (10)  to  fifteen  (15)  feet. 

SUKFACE    DEPOSITS, 

Beneath  the  recent  Alluvium  we  find  beds  of  Sand,  Clay  and 
boulders  belonging  to  the  Drift  formation. 

In  Sec.  5  of  T.  61,  K.  21,  we  find,  next  beneath  the  soil,  five  or  six 
feet  yellow,  jointed  Clay,  resting  on  six  to  twelve  feet  of  blue  Clay, 
with  yellow  Clay,  Sand  and  Gravel  at  the  bottom.  In  the  beds  of  Sand 
and  Gravel  are  generally  good  reservoirs  of  water. 

A  well  at  Milan  exhibits — 

No.  1.    16  feet  of  yellow  Clay. 

No.  2.    4  feet  of  coarse  Saucl. 

No.  3.    9  feet  of  dark-blue  Clay  (jointed)  and  boulders. 

Igneous  boulders  of  various  kinds  of  rocks  are  often  met  with^ 
and  they  mainly  constitute  the  lower  part  of  the  Drift  formation.  We 
sometimes  find  the  more  comminuted  material  loosened,  and  borne 
away  by  abrasion  of  waters  through  long  periods  of  time,  leaving  very 
large  boulders  exposed. 

On  Spring  Creek  I  observed,  a  Granite  boulder  eight  by  six  feet* 
and  on  the  prairie,  near  Beardstown,  a  still  larger  one,  measuring  75 
feet  in  its  irregular  circumference,  12  feet  high,  25  feet  long  and  14 
feet  across  the  top  ;  not  less  than  100  cubic  yards  were  exposed.  These 
boulders  are  red  feldspathic  Granite,  and  must  have  been  boine  a 
long  distance,  certainly  not  less  than  500  miles. 

Among  other  boulders  I  saw  Amygdaloid,  Quartz,  and  some  small 
pieces  of  red  and  amber  colored  Agate. 

CAKBONIFEEOUS  SYSTEM. 

In  Sullivan  and  Adair  counties  we  find  beds  clearly  referable  to 
the  Upper  Coal  Measures,  which  do  not  exist  in  Linn.  Around  Milan,, 
and  westward  to  Locust  Creek,  beds  of  the  Upper  Coal  Measures  ap- 
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Ko. 

1. 

No. 

2. 

1^0., 

3. 

ISTo. 

4. 

No. 

5. 

No. 

6. 

No. 

7. 

No. 

8. 

No. 

9. 

pear  near  the  hilMop,  and  from  60  to  80  feet  below,  outcrops  were 
seen  by  Mr.  C.  J.  Norwood,  of  rocks  which  he  refers  to  No.  85  of  the 
General  Section  of  the  Upper  Coal  Measures.  He  also  obtained  the 
following  General  Section  of  the  rocks  in  the  vicinity  of  Milan,  re- 
ferable to  the  Upper  Coal  Measure  strata : 

1  foot  Marly  Shale. 

5  feefc  finely  oolitic  Limestone.  Upper  part  is  a  single  4-foot  bed, 
stained  with  Oxide  of  Iron ;  contains  Pr.  Nebrascensis,  Pr.  Pratte- 
na7ius,  a  lar;^e  Productics,  Athyins  svMilita^  and  Sp.  eoA7ieratus. 

3  inches  compact  drab  Limestone. 

13  feet  Slope. 

1  foot  fine-grained,  thinly-bedded,  semi-oolitic  Limestone. 

1  foot  Slope. 

5  feet  rough  and  irregularly  bedded  Limestone.  Upper  beds  are  gray 
and  drab,  and  fine-grained.  Some  portions  in  thin  beds.  I'ossils 
Athyris  subtilita,  Sp.  cam&ratus  and  Crinoid  columns. 

1  foot  Calcareous  Shale. 

2  feet  6  inches  hard,  compact  Limestone,  both  coarse  and  fine-grained 
buff  and  drab.  Many  obscure  fossil  forms  appear  on  the  surface. 
The  bed  includes  J-ifA^/Hs  sithtilita,  Pr,  eostatiis,  He7nip7^onUes  eras- 
8US,  Lophophylluni  prolifei^mn  and  Crinoid  columns. 

No.  1.0.    6  inches  olive  Shale. 

JS'o.  11.    3  inche?^  ash-gray,  rough,  argillaceous  Limestone. 

No.  12.    15  feet  Slope ;  fragments  of  Sandstone  appear. 

No.  13.  1  foot  t  drab  to  dove  colored,  fine-grained,  rhomboidally-jointed 
Limestone.  3  layers,  fracture  chonchoidal.  Possils  are  Pr,  splen- 
deTis,  Athyris  subtilita  and  Ch.  Verneuiliana. 

No.  14.  4  feet  hard,  coarse-grained,  shaly  Limestone,  with  Athyris  subtilita,, 
and  Pr,  splendens. 

No.  15.    5  feet  6  inches  Slope. 

No.  16.    2  feet  hard  Limestone,  containing  much  Calcite. 

No.  17.    1  foot  Slope. 

No.  18.  3  feet  rough,  irregularly  bedded  Limestone ;  shelly  at  the  top  and 
more  compact  toward  the  lower  part.  Many  small  Crinoid  columns 
are  seen  ;  contains,  besides,  Pr.  A?7ie7'icamis^  Pr.  splendens,  Athy7'is 
subtilitay  and  Cho7ietes, 

No.  19.    1  foot  buff  and  olive  calcareous  Shales. 

No.  20.  2  feet  3  inches  drab  and  dove-colored  Limestone ;  jointed  rhomboid- 
ally.  Occurs  in  three  layers ;  upper  being  coarse,  and  the  lower 
layers  fine-grained,  with  Calcite  disseminated ;  breaks  irregularly, 
and  contains  many  fossils,  including  Pr.  costatus,  Pr.  splendeyis^ 
Athyins  subtilita,  Sp.  cameraius^  Spr.  piano -convexus  and  Crinoid 
stems. 
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The  lower  beds,  resembling  No.  74  of  the  General  Section  of  up- 
per Goal  Measures  of  1872,  appear  on  the  hill  at  Milan  They  are  also 
seen  on  the  hills  three  miles  to  the  north-west,  cropping  out  20  feet 
above  the  Coal  (a  2-foot  seam.)  At  Milan  this  Limestone  is  seen  22" 
feet  above  the  Coal,  the  latter  appearing  here  only  as  a  black,  smutty,, 
rotten  streak.  This  Limestone  may  therefore  be  said  to  be  a  guide  to 
the  Coal,  and  as  such  should  be  carefully  noted.  We  found  it  a  mile 
east  of  Milan,  of  a  drab  inclining  to  a  soft  buff  color,  containing 
many  specKs  and  aggregations  of  Calcite  throughout.  It  weathers 
with  a  brown  ochrey  crust,  and  is  jointed  ;  the  joints  generally  lined 
with  nail-head  Spar,  and  sometimes  with  greenish  blue  Sulphate  of 
Baryta.  Prodiiotus  longisplnus  and  Athyris  suhtilita  are  the  most 
common  fossils,  but  RJiombopora  lipidodendroides^  Spirifer  Kentuck- 
ensis,  Hemipronites  orassus,  AviculopeGten  interlineaiits^  and  LopJi- 
ophyllum  proliferum  are  also  found.  It  is  found  on  Wilhite  Branch, 
in  Sec.  1,  T.  26,  R.  21,  (with  other  related  beds,)  exposed  and  dipping: 
eastward  1  foot  in  ten  in  the  following  order: 

No.     1.  5  feet  Blue  Limestone,  with  Pr.  Nebrasce7isis,Pr.  costatus,  Pinna  per- 

acuta. 

No,    2.  22  feet  Slope,  exposing  tumbled  masses  of  brown  Limestone. 

No.     3.  3  feet  6  inches  gray  oolitic  Limestone.     (79   of  General  Section  Up-- 

per  Coal  Measures.) 

No.    4.  9  feet  thin  layer  of  gray  and  ash-blue  Limestone. 

No.    5.  2  feet  Shales. 

No.    6.  1  foot  6  inches  eve n-beclcled  gray  Limestone. 

No.    7.  1  foot  6  inches  olive  Shales. 

No.    8.  2  feet . 

No.    9.  1  foot  6  inches  Bituminous  Slate  and  Shales. 

No.  10.  8  inches  Limestone. 

No.  11.  6  inches  Clay  and  Limestone  nodules. 

No.  12.  3  feet  sandy  Shales. 

Although  there  is  here  seen  a  stratum  of  black  or  Bituminous 
Slate,  (No.  9,}  we  should  not  therefore  suppose  that  we  are  near  a  bed 
of  Coal.  The  simple  fact  of  the  existence  of  a  Slate  bed,  is  not  cer- 
tain proof  of  the  existence  of  Coal.  But  in  this  case  we  may  expect 
a  thin  bed  of  Coal  about  25  feet  below  the  Bituminous  Slate. 

Beds  of  Limestone,  Shale  and  Coal,  nearly  related  to  the  above^, 
are  found  near  Spring  Creek,  in  the  western  part  of  R.  18.  They  ap- 
pear there  in  the  following  order  : 

No.    4.    46  feet  Slope  from  top  of  hiU. 

No.    2.    Tumbled  masses  of  blue  and  drab  Limestone. 

No.    8.     Outcrop  of  shelly,  gray  Limestone,  full  of  Chonetes  Verneuiliana. 
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No. 

6. 

No. 

7. 

No. 

8. 

No. 

9. 

No. 

10. 

No. 

11. 

No.    4.    5  feet  Slope,  on  which  are  found  fragments  of  ash-blue  Limestone  full 

of  Pr.  Nebi'ctscensis, 
No.    5.    3  feet  rough,  Cherty  Limestone,    blui^-drab,    contains  Pr.  lojigis- 

pmus.     (No.  83.  of  Section,  UpiDcr  Coal  Measures.) 

23  feet  Slope,  mostly  Shales. 

3  feet  dark  Shales. 

6  inches  Limestone  bed  full  of  fossils  :  Plmrotomaria  spherulata^  Ma- 

crochellus,   Nautilus,  etc.      It  >lso  contains  minute  veins  of  Zinc 

Blende. 

3  feet  9  inches  to  7  feet  Bituminous  Shales. 

1  foot  6  inches  Goal.    (Mrs.  Downing's.) 

2  feet  Shales  with  plants,  including  Ferns,  A?imdaria,  Calamites,  Sig- 
ilarice,  etc. 

With  regard  to  the  definite  area  of  the  upper  Coal  Measures,  in 
this  county,  we  cannot  estimate  exactly  what  it  is,  but  they  extend 
over  several  miles  on  the  west  side  of  Spring  Creek-— four  or  five  miles 
near  Milan,  and  at  least  a  couple  of  miles  near  Wilhite  Branch.  It 
may  be  much  more,  but  we  do  not  know. 

SANDSTONE  AND  OTHER  LOWER  BEDS. 

No.  5  of  our  General  Section,  is  the  next  most  important  member. 
It  is  generally  a  coarse,  somewhat  buff  or  brown  Sandstone,  more 
often  soft,  but  sometimes  hard  enough  to  form  a  good  building  mate- 
rial. It  is  also  frequently  Shaly,  the  latter  beds  generally  more  or 
less  argillaceous.  It  is  also  micaceous.  Its  fossils  are  Calamites 
(sometimes  large  species)  and  jPer^is.  About  50  feet  thickness  of 
these  beds  can  be  seen  near  Milan — nearly  as  much  on  Wilhite 
Branch;  and  60  feet  on  Locust  Creek,  above  Blaylock  bridge  ;  and 
about  the  same  thickness  on  Spring  Creek. 

It  underlies  the  two  eastern  ranges  of  townships  of  the  county. 

We  consider  this  Sandstone  to  be  the  upper  member  of  the  middle 
Coal  Measures,  and  it  closely  resembles  the  same  formation  in  Jack- 
son, Cass  and  Livingston  counties. 

Nos.  6  and  15  inclusive,  were  found  on  Locust  Creek  Bluffs  in  sev- 
eral places.  I  first  observed  the  upper  beds  in  bluffs  just  below  the 
mouth  of  Montgomery  Branch.  The  lower  were  next  observed  at  Mr. 
GlidewelPs,  in  Sec.  80^  T.  63,  R.  20,  and  on  Locust  Creek  west.  At  the 
first  locality  we  find  beneath  the  Sandstone  ten  feet  of  blue  Clay 
Shales,  with  brown  olive  concretions  resting  on  a  deep-blue  argilla- 
ceous and  fossiliferous  Limestone.  Near  Blaylock  bridge  we  find  sim- 
ilar beds  with  a  second  Coal  seam  of  6  inches  20  feet  below  the  up- 
per seam.    The  upper  seam  is  only  2  inches  thick,  and  slaty  with  one 
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and  a  half  feet  of  bituminous  Slate  overlying  it  The  lower  6«inch 
seam  has  been  worked.    These  seams  are  too  thin  to  be  valuable. 

Nos.  6,  7  and  8,  the  latter  eighteen  (18)  feet  above  the  upper  thin 
Coal  seam,  are  sure  guides  to  its  position.  No.  8,  as  far  as  seen,  is 
entirely  non-fossiliferons,  but  Nos.  6  and  7  abound  in  fossils  nearly 
alike  in  both  members,  and  grouped  so  that  the  bed  is  easily  recog- 
nized, some  species  being  thus  associated  that  are  not  found  elsewhere 
in  this  district.  The  fossils  are  numerous  and  often  well  preserved, 
and  comprise  the  following  :  Polyphemopsis  paraGuia-,  Pleiifoto^na- 
via  spJierulata^  P.  Orayvillensis^,  P.  speolosa^  Bdleroplion  carhon- 
arius^  B*  percarinatus^  B.  Montfortianus^  MaGTolieilus  inliabilisr 
M,  ventrioosus^  If,  JVewherrt/i.,  M,  — — -,  Euomphalus  rugosus^  So- 
lenisGus  typiGiis^{?)  Astartella  'iiera^  NuGidana  hellistriata^  NuGula 
v67itriGOsa^  Scliizodus  curtiis,,  Allorisma^  ,  Spirifer  {Martinia) 

planoGonvexus.  ProduGtiis  PraUenamis^  CJionetes  mesoloha^  0>  Ver- 
neuiliana^  Hemipronites  erassus^  OfthoGeras  Ritshensis^  Nautilus^ 
(2  /§?.)  Phillipsia, 

Some  of  these  fossils  were  found  in  abundance,  others  were  want- 
ing, Pleurotomaria  spherulata  is  the  most  abundant— a  large  Ma- 
cJiTOGJieilus  comes  next  in  order, 

Nos.  9  to  14  were  not  observed  on  Spring  Creek,  and  may  have 
thinned  out  or  been  worn  away  previous  to  the  deposition  of  the  next 
succeeding  members. 

An  outcrop  of  red  Clay  and  sandy  Shales  was  seen  in  Sec.  19,  T. 
64,  E.  18,  underlying  the  Sandstone,  (No.  5,)  and  at  one  place  we  find 
beds  of  rough  Limestone  only  16  feet  below  the  Sandstone.  This 
Limestone  resembles  No.  19  of  our  Section,  and  Coal  seams  Nos.  11 
and  14  seems  wanting. 

The  Group  of  88  feet  of  Limestone  and  marly  Shales  from  Nos.  19 
to  40,  is  well  recognized  wherever  seen.  The  Limestones  are  gener- 
ally rough-bedded  and  separated  by  Shaly  layers,  the  latter  more  of- 
ten of  a  dirty  buff,  \hQ>  Limestones  of  a  drab  or  greenish  drab.  Fos- 
sils are  abundant,  especially  Ohonetes  and  Athyris  sitbtilita  and  Pr, 
costatus.  No.  31  abounds  in  some  places  in  Pr.  oostatiis  and  Ath, 
euitilita. 

At  Field's  mill,  on  Locust  Creek,  Mr.  Norwood  obtained  three  and 
a  half  feet  of  irregularly  bedded  drab  and  greenish  drab  Limestone 
divided  into  four  beds,  separated  by  greenish  Shales,  and  abounding 
in  CJionetes^  ProduGtus  costatus^^  HemipTonites  and  Spirifer  piano- 
Gonvexus.  Mr.  Norwood  thought  that  this  Group  very  much  resem- 
bled t  he  rocks  immediately  over  the  Lexington  Coal,  Lithologically 
and  Palieontologically,  but  if  they  are  the  equivalents  of  the  Lex- 
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ington  Group,  we  will  be  compelled  to  state  that  the  Lexington  Coa 
is  not  found  in  Sullivan  county. 

On  West  Locust  Creek,  in  the  middle  of  Sec.  li,  T.  62,  R.  29,  at  the 
foot  of  a  bluff  100  feet  high,  we  find  an  outcrop  of  red  Shales  contain- 
ing nodules  of  red  Hematite  reposing  on  a  rough  bed  of  drab  Lime" 
stone  2  feet  in  thickness.  Below  the  latter  are  Clay  and  Limestone 
nodules  abounding  in  fossils,  including  Atli,  subtilita^  Cli.mesoloba^ 
Hemipronites  erassus^  Pr.  costatusy  Eetzia  punctiliferai  RliyuGO- 
nella  Osageiisis^  Spr.  lineatus.  This  Group  of  fossils  belongs  to  Nos. 
21  and  22  of  our  General  Section. 

On  Locust  Creek,  S.  W.  Sec.  8,  T,  62,  E.  20,  these  beds  are  seen 
occurring  thus : 

No.  1.  3  feet  Limestone,  (Nos.  19  and  22  of  Gen,  Sec.,)  color  greenish-gray 
and  full  of  small  fossils,  Fr.  splendens^  Spr,  planoconvexus^  Hemi- 
fronites^  etc.    On  exposure  this  rock  breaks  into  rouj^h  masses. 

No.    2.    1  foot  green  fossiliferous  Shales. 

No.  o.  8  feet  nodular  LimestonCj^'ash-^ray,  and  full  of  Pr,  costatas,  contain- 
ing also  Pr.  F7^attenanus^  and  a  very  large  Athyri^. 

At  the  mouth  of  a  branch  on  Locust  Greek;  near  Glide  well's,  we 
found : 

No.  1.  5 J  inches  dove-colored  Limestone,  fine-grained,  and  traversed  by 
small  Calcite  specks  and  veins  in  everj:^  direction.  This  would  be 
pretty  if  polished.    Spoken  of  as  ^'flag-stone  bed." 

No.    2.    3  feet  green  and  yellow  Clay. 

No.  3.  3  feet  yellow  Claj'',  with  many  fossils,  8^.  cameratuSy  Hemipi'onites 
crassus,  Lophoh'pylluin  — ■,  corresponds  to  No.  31,  of  our  General 
Section. 

At  Blaylock  bridge,  we  find  in  the  bed  of  the  creek  3  feet  of 
rough  nodular  Limestone,  containing  Pr,  costatus^  Ch,  mesoloha^  GTi, 
Smithi^  (?)  Ath.  suhtilita^  Allorisma  and  Hemipronites  orassus.  At 
this  place  this  bed  is  but  little  below  No.  14  of  our  General  Section. 

Our  Section  at  Henry's  mill  presents  some  of  the  beds  of  our  Gen- 
eral Section,  very  favorably  for  observation,  we  therefore  insert  it  at 
this  place : 

8  inches  bluish-drab  Limestone. 
4  feet  green  Shales. 

6  inches  rough  nodular  Limestone  full  of  Oho.  mesoloba. 

7  feet  olive  Shales,  full  of  Ch.  'mesoloha^  Pr,  splendens^  and  Hemipro- 
nites  crassiis. 

No.    5.    6  inches  flag-stone.   No.  28,  of  General  Section. 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 
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No. 

7. 

No. 

8. 

No. 

9, 

No. 

10. 

No. 

11. 

No. 

12. 

No. 

13. 

No.  6.  4  feet  6  inches  blue  Shales  and  Limestone  nodules,  full  ot  Ath.  suhii- 
lita,  also  containing  Pr.  Nebrascensis,  P,  splendens,Meekella  striaio- 
costata^  Ch.  Smithi,  Jlemiproniies  crassus^  Sp.  KentucJcensis^  Lopho- 
phyllum  pi^o liferuni^  Ai^eliaeocidaris, 

4  feet  light-blue  or  greenish  Shales  and  Limestone  nodules.  The 
Shales  are  dark-red  near  the  lower  part. 

1  foot  6  inches  drab  and  light-blue  Limestone,  weathering  to  drab 
and  brown,  and  containing  Pr.  Pratteyianus^  P.  costatus^  Ath,  sub- 
tilita,  Phillipsia^  Meekella^  Chonetes  mesoloha. 

1  foot  blue  calcareous  Shales. 

1  foot  6  inches  Shaly  dark-blue  argillaceous  Limestone,  with  but  few 
fossils,  contains  a  fish  tooth. 

2  feet  blue  Shales. 
6  inches  blue  Shaly  Limestone. 
2  feet  Shales,  blue  above  and  dark  below. 

From  the  northern  part  of  T.  64  we  find  the  rocks  gradually  rising- 
to  the  north-east.  At  Crumpacker's  Mill  some  of  the  members  of  the 
last  sections  are  seen  resting  on  a  lower  Sandstone,  in  the  following 
order  : 

No.    1.    Slope  from  the  top  of  a  low  hiil. 

No.    2.    3  feet  rough   drab  Limestone,  cont'dinhig  Belle?'ophon,  Aih.  suhiilita, 

Fish  teeth,  Fusulina  cylindrica,  Rhomhopora, 
No.  3.    1  foot  green  Shales  with Crmo^(5?  stems  and  (7A.  granulijera  ? 
No.  4.    10  inches  red  Shales. 
No.  5.    1  foot  6  inches  green  Shales. 
No,  6.    3  feet  nodular  Limestone  and  Shales. 
No.  7.    6  inches  olive  Shales. 
No.  8.    1  to  3  inches  Limestone  resting  on  No.  9,  and  abounding  in  Sp.  plano- 

convexus^  also  contRUiSi  fish-teeth. 
No.  9.    2  feet  6  inches  Sandstone  with  Cho?idites  colleti  ? 
No.  10.    22  feet  mostly  sandy  Shales. 

The  upper  beds  here  are  evidently  equivalent  to  the  lower  strata 
at  Henry's  Mill.  Ilemipronites  ci'assics^  Pi\  longispinus^  Sp,  Kentuolc- 
ensis^  Sp .  plaiioconvexus  and  a  CJionetes,  were  also  found  at  this 
place. 

Although  beds  of  the  series  last  described  occur  on  Spring  Creek, 
they  are  nowhere  well  exposed.  We  find  beds  occupying  a  higher 
position,  also  beds  which  lie  below,  but  the  intermediate  ones  are  not 
seen.  With  the  lower  beds  are  found  the  Spring  Creek  Coal,  to  be 
spoken  of  in  the  following  pages. 

In  the  western  part  of  Sullivan  county  we  find  no  exposures  of 
solid  beds  of  rock.  On  West  Locust  Creek,  north  of  T.  62,  there  are 
only  a  few  out  crops  of  soft  Limestone. 
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We  will  now  discuss  such  Coals  as  are  mined,  or  worthy  of  par- 
ticular notice. 

Mr.  Norwood  observed  on  and  near  Big  Locust  Creek,  in  the 
southern  part  of  the  county,  the  following  Coal  banks  : 

Maloney's,  in  S.  W.  N-  E.  Sec.  18,  T  61.  R.  20,  appearing  thus : 

No.    1.    Upper  Slope. 

No.    2.    5  feet  dark  drab  Clay  Shales. 

No.    3.    3  to  6  inches  dark  blue-black  Limestone  (sepataria)  containing  Gardi- 

uin  Lexingtonensis, 
No.    4.    2  to  5  inches  brown,  coarse-grained,  tolerably  soft,  argillaceous  Lime- 
stone. 
No.    5.    5  to  7  feet  bituminous  Shales  with  large  dark-blue  hard  and  brittle 
Limestone  concretions   containing  a  small  AUorisma,  Pleu.  sped- 

osa,  Rhynconella ,  Nucula ,  Bellerophon  and  Cardiamorpha 

Missouriensis. 
No.    6.    1  foot  6  inches  Coal. 

From  the  fossils  and  associate  rocks,  I  am  disposed  to  believe  this 
Coal  to  be  the  equivalent  of  the  Coal  worked  three  miles  to  the  south- 
west of  Laclede,  Linn  county,  and  on  Black  Water,  Johnson  county, 
as  also  that  of^the  Mulky  Coal,  in  Lafayette  county.  From  the  fossils 
in  the  overlying  beds.  Prof.  Worthen,  of  Illinois,  thinks  there  is  a 
close  resemblance  to  Coal  No.  3,  of  the  Illinois  Geologists.  But  there 
are  more  than  three  Coals  below  this  in  the  Missouri  Coal  Field. 

At  Mr.  Kirby's  place,  in  the  N.  E.  S.  W.  Sec.  21,  T.  61,  R,  20,  the 
same  bed  of  Coal  is  worked.  At  this  place  it  is  covered  by  from  2  to 
6  feet  of  bituminous  Shale,  containing  large  silico-bituminous  concre- 
tioDS.  The  Coal  is  traversed  by  many  joints,  pften  slightly  curved^ 
which  are  generally  filled  with  Calcite,  and  sometimes,  but  not  often, 
with  a  littlelron  pyrites.  It  seems  to  be  of  alternate  layers  of  coarse 
rough  fracture,  and  very  fine,  smooth,  fracture,  shiny  or  jet  coal ;  faint 
plant  impressions  are  seen  on  the  surface  of  the  deposit. 

Near  Field's  Mill,  Sec.  8,  T.  61,  R  20,  this  Coal  has  been  found; 
but  it  is  not  worked.    It  is  said  to  be  eighteen  inches  thick,  but  it  was 
only  partially  exposed.    In  Sec  14,   T.  61,  R.  20,  it  occurs  in  a  very 
irregular  bed.    Slate  and  Limestone,  with  fossils,  are  found  similar  to 
the  bed  at  Moloney's. 
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THE    LOWEE,    S  PRING  C  KEEK  C  O  A L. 

Coal  No.  67,  of  our  Section,  has  been  found  at  many  places  on 
Spring  Creek.  At  present  most  of  the  mines  are  filled  up.  To  show 
its  position  with  the  beds  of  our  Section,  I  will  here  introduce  a  few 
descriptive  sections.  On  the  land  of  J.  Bookout,  near  the  line  of  Sees. 
n  and  34,  T.  64;  K  18,  we  have  : 

6  inches  bluish  drab  Limestone,  weathering  drab,  fnll  of  P7\  costaUis 

F,  Pratte7iamis,    Gh.    Verneiiiliana,  Meekella  striato-costata  Bryozoa, 

10  inches  Limestone---tiner  grained  than  the  last.    Color,  ash  to  drab 

weathering  brown.      Contains  Allorisjyia  regularise  Avioulopecten 

oecidentalia, 

2  feet  tough  and  nodular  ash-grey  Limestone  contains  but  few  fossils. 
1  foot  6  inches  pea  green  friable  and  shaly  Limestone,  containing 

large  Crinoid  stems   Sp.Cameratus  Hemipronites^  Ch.  niesoloha,  Fr. 
longispinus* 
No.    5.    2  feet  olive  shales  with  streaks  of  Coal  and  nodules  with  a  small 
Discma, 

The  Coal  is  just  beneath,  and  was  concealed,  but  it  is  said  to  be 
2|  feet  thick. 

Coal  has  been  worked  at  various  times  on  the  bluffs  of  Spring 
Creek  below  this.  Mr.  C.  J.  Norwood  obtained  the  following  Section 
at  Avery  Woods',  in  N.  E.  Sec.  27,  T.  64,  R.  18 : 

No.    1,    Slope  with  red  Shales  containing  nodules  of  red  Hematite  near  the 
lower  part.    (1:^0. 16  of  General  Section). 

3  feet  rough  nodular  gray  Limestone. 

1  foot  coarse  grained  Limestone  containing  Ath.  suUilita,  and  abound- 
ing in  Sp.  pla7ioco?ivexus. 

9  feet  Slope. 

8  feet  green  sandy  shales  with  thin  beds  of  sandy  Limestone  nodules 

in  the  upper  part,  and  a  thin  laj^er  of  hard  Sandstone. 
8  feet  calcareous  Sandstone. 
3  feet  olive  Shale, 
3  feet  shaly  slope,  Limestone  at  bottom,  with  Archceocidaris. 

1  foot  light-blue  and  gray,  even-bedded,  sandy  Limestone,  containing 
Sp.  planoeonvexus^  Fr,  longispinns^  F.  costatics,  Rhynco7iella^  Ghonetes 
mesoloha^  Hemipronites  C7^assiis,  Lophophyllmn  proliferuni. 

2  feet  black  Shale. 
1  foot  even  layer  of  drab,  earthy  Limestone,  containing  F.  cosiatiisy 

Hemipromtes  crassus^  Athy?'is  subtilita,  Gi^iTioid  stems  and  Bryozoa. 
Ko.  12.    1  foot  blue  Clay. 

Ko.  13.    3  to  4  feet  Coal  (concealed). 
No.  14.    Blue  Clay. 
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No. 

2. 
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3. 

No. 

4. 

No. 

5. 

No. 

6. 

No. 

7. 

No.  15.    8  feet  Slope. 

No.  16.    2  feet  irregularly-bedded,  fine-grained,  hard  Limestone. 

No.  17.    15  feet  Slope  to  creek,  with  out-crops  ot  Sandstone. 

On  the  north  side  of  Spring  Creek,  on  Beeler's  land,  we  find  : 

No.  1.  1  foot  6  inches  drab  (Hydraulic?)  Limestone,  containing  ^^^oHs'wa, 
Meekella  striato-costata,  Chonetes^  Fr.  eostatus^  Hemipronites  crassus^ 
Athyris  suMilita,  with  Caule7'pites  marginatics  (?)  on  lower  bed. 

8  inches  olive  Shales. 

1  foot  4  inches  rough,  ash  drab  Limestone, 

6  inches  Shales,  with  layer  of  nodular  Limestone. 

1  foot  Shales. 

6  inches  bituminous  Shales. 

7  inches  Coal—bright  black,  with  Calcite  in  joints. 

No.  8.  2  inches  black,  carbonaceous  rock,  approaching,  in  general  appear- 
ance, "Mother  of  Coal,"  but  can  hardly  be  called  the  normal 
''  Mother."  It  presents  a  dull,  black  appearance ;  has  an  irregular 
fracture,  with  occasional  shiny  Coal  particles,  and  contains  carbo- 
naceous matter  throughout,  and  some  Iron  Pyrites. 

No.    9.    Coal,  (thickness  not  seen.) 

Eleven  feet  lower  down  is  a  thick  bed  of  brown  Limestone,  The 
total  thickness  of  the  Coal  is  said  to  be  three  feet. 

At  Jack  Conklin's  near  the  county  line,  the  Coal  is  three  feet  in 
thickness,  and  capped  by  a  six-inch  layer  of  bituminous  Shales  and 
one  foot  of  olive  Shales  (calcareous)  above,  with  a  roof  above  these^ 
of  four  feet  of  Shales  and  Limestones,  similiar  to  those  at  the  above 
named  places. 

In  Sees.  18  and  19  of  T.  64,  E.  18,  Coal  (No.  4  of  General  Section) 
was  mined  in  several  places;  but  for  what  reason  I  can  not  say,  unless 
for  want  of  a  good  market,  they  are  all  abandoned  at  present.  I  only 
(1873)  could  see  it  at  Mrs,  Downing's.  It  is  here  18  inches  thick,  and 
reached  by  a  horizontal  Drift.  Up  a  branch,  westward  about  half  a. 
mile,  one  foot  of  poor  slaty  Coal  crops  out  at  the  foot  of  the  hill.  On 
another  tributary,  one  quarter  of  a  mile  south,  the  Coal  was  observed 
two  feet  in  thickness,  and  19  feet  above  the  branch.  It  rests  on  about 
two  feet  of  clayey  Shales,  containing  plants,  which  is  succeeded  be- 
low by  gray,  shaly  Sandstone.  Thirteen  feet  below  the  Coal  we 
find  four  feet  of  a  shaly  Sandstone,  containing  a  seam  of  Coal  of  from 
one-half  to  three-quarters  of  an  inch  in  thickness,  with  a  lower  seam, 
of  three  inches.  Three-quarters  of  a  mile  north  of  Downings,  on  the 
west  side  of  Spring  Creek,  the  Coal  is  seen  35  feet  above  the  valley. 
The  total  thickness  is  not  seen,  but  is  probably  two  feet. 
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This  Coal  crops  out  in  the  ravines  on  the  lands  of  David  Sodder, 
in  the  S.  W.  quarter  Sec.  27,  T.  63,  R.  20,  and  occurs  thus : 

No.  1.    16  feet  Slope,  with  Limestone  in  loose  masses,  GontB.mg  Aviculojiecteii, 

inter lineatus^  Rhombopora  and  Pr,  longispinus. 
No.  2.    18  feet  Clay  Shales,  in  thick  laminas. 
No.  3.    26  to  30  inches  Coal  and  Clay,  arranged  as  follows : 

a.  6  inches  olive  Shales  (clayey). 

b.  10  inches  Coal. 

c.  2  inches  ash-colored  Clay,  with  Selenite, 

d.  1  foot  6  inches  black  Shales. 

e.  4  to  5  inches  rusty  Coal. 
/.    3  inches  Clay. 

g.  1\  inch  Coal. 
A.  1 J  inch  Clay. 
i.     3-J  inches  Coal. 

This  is  succeeded  by  a  bed  of  Fire  Clay,  and  then  Sandstone. 

From  examination  near  Milan  we  are  induced  to  say  that  this 
Coal  passes  under  the  town,  at  about  100  feet  below  the  hill-top,  or 
50  feet  above  the  valley  of  Locust  Creek,  in  which  borings  were  being 
made  for  Coal.  Examining  our  Section,  we  would  then  have  for  pros- 
pective beds  to  be  found  in  the  boring,  and  taking  the  surface  for 
unity/  at  227  feet,  18  inches  of  Coal ;  at  298  feet,  2^  to  3  feet  of  Coal, 
and  at  387  feet,  3^  to  4  feet  of  Coal. 

The  Coal  of  David  Sodder's  may  be  found,  by  examinations, 
by  digging  about  80  or  100  feet  below  the  top  of  the  ridge,  at  or  near 
Milan,  for  two  or  three  miles  N.  W.,  and  as  many  south.  It  may  also 
be  found  under  an  area  of  several  square  miles,  near  Spring  Creek. 
It  is  a  soft  and  brittle  Coal,  with  a  middle,  dull  black  seam  of  four 
inches,  and  an  occasional  thin,  jet-black,  shiny  layer  of  one-sixteenth 
to  one-eighteenth  of  an  inch  in  thickness.  This  seam  is  jointed,  the 
joints  are  filled  with  white  and  brown  rust.  Plant-like  impressions 
occur  between  the  seams.  The  bottom  seam  of  three  and  one-half 
inches  is  soft  and  brittle,  splitting  into  thick  layers,  and  is  also  jointed 
with  Calcite  between  the  joints.  An  occasional  thin  seam  of  Pyrites 
and  a  little  mineral  Charcoal  occur  on  the  layers,  and  faint  plant  im- 
pressions are  seen  on  the  beds  of  deposit. 

Mrs.  Downing's  Coal,  already  mentioned,  occurs  in  Sec.  18,  T.  64:, 
R.  18,  and  is  supposed  to  be  the  same  bed  as  Sodder's.  The  bed  is  18 
inches  thick  and  the  Coal  is  hard  and  jointed.  It  splits  into  thick  lay- 
ers and  breaks  in  large  masses,  but  often  in  a  sub-conchoidal  form, 
being  bright  shiny  and  irridescent  in  color.  Iron  pyrites  sometimes 
incrust  the  joints,  and  a  white  powder  is  found  in  them. 
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Besides  the  Coals  above  mentioned  we  find  in  Sec.  34,  T.  62,  E.  21, 
an  outcrop  of  7  inches  of  Goal,  capped  by  S^  feet  of  dark  blue  Shales 
which  underlie  1|  feet  of  bituminous  Shales.  The  Coal  is  underlaid 
by  1|  feet  of  Fire  Clay.  This  Coal  is  probably  No.  14  of  the  General 
Section. 

We  may  safely  expect  to  iind  this  county  underlaid  by  the  same 
beds  as  Linn,  under  the  entire  surface  of  648  square  miles — say  6|feet 
in  thickness,  to  which  add  2  feet  of  Coal,  underlying  an  area  of  about 
10  square  miles,  and  we  have  4,719,255,552  tons  of  Coal  in  this  county. 

CLAYS. 

The  under  Clays  of  some  of  the  Coal  beds  may  afford  good  mate- 
rial for  fire-brick. 

One  and  a-half  miles  south  of  Milan,  Mr.  Norwood  observed  about 
10  leet  of  good  Potter's  Clay,  occurring  in  a  valley  between  two  hills. 
Grood  beds  of  this  Clay  may  be  found  in  other  parts  of  the  county,  but 
are  at  present  so  deeply  covered  with  recent  deposits  as  to  entirely 
conceal  them. 

Beds  of  good  Red  Ochre  are  not  much  exposed  but  may  be  looked 
for  on  the  waters  of  Spring  Creek,  also  on  Locust  Creek,  west  of  Mi- 
lan, in  Sees.  10  and  11,  T.  62,  R  21,  Sec.  9,  T.  63,  R.  20,  and  Sec.  13,  T. 
63^  K.  20.  These  red  Shales  sometimes  contain  nodules  of  red  Hema- 
tite, but  I  saw  but  few  of  them  in  this  county.  At  Thompson  Cassa- 
dy's  the  red  Shales  contain  red  calcareous  Ironstone  nodules,  also  thin 
calcareous  Ironstone  beds,  and  minute  scales  of  bright  Iron  oxide 
sometimes  occupy  fractures  in  the  shaly  beds.  The  oxide  seems  to 
have  infiltrated  the  cracks  and  the  Shales  seem  soon  after  to  have 
been  pressed  together,  leaving  a  coating  of  a  bright  metallic  appear- 
ance.   Some  of  the  nodules  are  Ochrey,  as  are  also  some  of  the  Shales. 

BUILDING  STONE. 

Good  building  material  is  not  abundant  in  the  county,  although 
there  are  many  quarries  containing  rock  very  suitable  for  walling 
wells  or  common  rough  stone-work.  In  Rs.  18  and  19  and  as  far  north 
as  T.  64,  we  only  occasionally  find  beds  of  Soft  Sandstone.  On  Yel- 
low Creek,  near  the  southern  line  of  the  county,  is  a  Limestone  bed 
which  I  suppose  to  be  equivalent  to  No.  42  of  General  Section.  In  T. 
61,  R.  18,  we  find  both  Sandstone  and  Limestone. 

The  Sandstone  near  Clark's  old  place,  is  found  in  very  thick  beds, 
but  I  can  not  class  it  among  first  rate  building  material. 

The  Limestone  overlying  the  Coal,  near  the  eastern  county  line, 
is  probably  a  Hydraulic  one. 
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The  best  quarry  to  be  seen  in  the  coonty  is  that  of  James  Webb^ 
in  Sec.  29,  T.  64,  R.  20.    The  succession  of  beds  appear  thus  : 

Xo.  1.    1  foot  bard  gray  Sandstone, 

No.  2.    4  feet  6  inches  brown  ferruginous,  calcareous  conglomerate. 

No.  3,  1  foot  6  inches  to  3  feet  coarse  Limestone,  passing  into  a  Clay,  con- 
glomerate. 

No.  4.    15  feet  soft,  deep  brown  Limestone. 

No.  5,  3  to  4  feet  gray,  fine-grained,  freely  working  Sandstone— an  excellent 
building  material, 

Nos.  1  and  5  are  composed  of  minute  grains  of  rounded  Quartzose 
Sand,  cemented  by  calcareous  matter,  effervescing  freely.  No  1  is 
much  coarser  than  No.  5. 

A  Sandstone  quarry  on  Wilhite  Branch  appears  thus  : 

No.  1.  1  foot  6  inches  fine-grained,  drab  colored  Sandstone. 

No.  2.  5  inches  shaly  Sandstone. 

No.  3.  9  inches  coarse,  soft  and  brown  specked  Sandstone. 

No.  4.  4  feet  6  inches  fine-grained,  brown  specked  Sandstone. 

These  beds  are  thick  enough  for  most  purposes,  and  the  quarry 
will  in  time  be  valuable,  but  I  consider  the  quality  only  second  rate. 
There  are  in  this  neighborhood  many  outcrops  of  good  Limestone 
suitable  for  the  manufacture  of  Lime;  also  others  near  Milan. 

Rock  is  scarcely  ever  seen  in  the  south-eastern  part  of  the  county, 
for  it  is  covered  mostly  with  deep  Drift. 

A  blue  Limestone  (probably  No.  42)  was  only  seen  on  Yellow 
Greek,  Sec.  35,  T.  61,  E.  18. 

The  quality  of  the  Sandstone  is  generally  inferior,  and  not  many 
beds  will  stand  exposure. 

CHALYBEATE    SPRING, 

In  Sec.  34,  T.  64,  R.  21,  a  spring  whose  waters  are  considerably  im- 
pregnated with  Iron,  issues  from  the  Sandstone. 

SOIL    AND    FEODUOTS. 

The  soil  of  Sullivan  is  generally  good.  The  richer  lands  lie  near 
Big  and  Little  Yellow  Greeks,  East  Locust  Greek  and  parts  of  Ts.  63 
and  64,  R.  21  W.,  near  Elmwood  Branch.  These  lands  produce  fine 
crops  of  corn  in  most  seasons,  and  with  proper  care  60  bushels  of  corn 
or  25  bushels  of  wheat  in  good  seasons.  Fifty  bushels  of  corn  per 
acre  is  considered  a  good  crop.  The  soil  on  the  hills  between  East 
and  West  Locust  Greeks  is  very  often  thin,  but  can  produce  good 
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crops  of  wheat  in  favorable  seasons.  Unless  wheat  is  well  pub  in  the 
winter  frost  is  apt  to  kill  it  out    Spring  wheat  is  successfully  raised^ 

Most  vegetables  of  this  climate  are  produced,  and  apples  of  line 
quality  are  gT0wn» 

Grasses  succeed  well,  the  blue  grass  springing  up  every  where, 
and  I  saw  as  good  Timothy  meadows  as  I  have  seen  anywhere. 
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CHAPTER   XIV. 


ADAIR    COUNTY, 


BY   a.   C.  BROADHEAD. 


GEOGPiAPHICAL  DETAILS  AND  SURFACE  CONFIGURATION, 


Adair  connty  embraces  an  area  of  567  square  miles  lying  in  the 
northern  part  of  the  State,  and  is  divided  by  a  main  north  and  south 
ridge  into  two  portions.  That  east  of  this  ridge  is  watered  by  streams 
flowing  toward  the  Mississippi.  West  of  the  ^^Diyide,'^  the  streams 
flow  off  to  the  Missouri.  The  topographical  features  of  these  two  por- 
tions of  the  county  are  different.  While  the  eastern  portion  is  gently 
eloping  and  undulating,  the  western  is  more  often  hilly  and  broken. 
In  the  eastern  part  the  "  Drift"  is  deeply  strewn  over  the  whole  sur° 
face,  entirely  concealing  all  solid  rock  formations.  We  also  find  a 
deep  ^^  Drift"  deposit  in  the  west,  but  the  wearing  of  the  stream  chan- 
nels has  left  exposed  along  their  margins,  and  frequently  on  hill  sides 
above,  the  Sandstones,  Limestones,  etc.,  of  the  Coal  Measures. 

TIMBER    AND    PRAIRIE. 

Belts  of  timber  are  found  in  the  eastern  part  of  the  county,  near 
the  streams,  and  sometimes  on  the  adjacent  hills.  The  '' bottoms  " 
consist  mostly  of  prairie.  West  of  the  "  Grand  Divide,"  we  find  the 
Chariton  hills  covered  with  timber,  often  of  large  size  and  of  good 
quality,  consisting  mostly  of  White  Oak,  and  some  Black  Oak,  with 
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occasionally  Hickory.  The  bottoms  are  supplied  with  a  heavy  growth 
of  timber,  and  on  the  tributaries  of  Chariton  and  on  Spring  Greek, 
are  fine  groves  of  Sugar  trees.  Adjacent  and  north  of  Spring  Creek 
are  good  bodies  of  timber,  but  in  the  south-western  part  of  the  county 
the  hills  barely  support  a  growth  of  Scrub  Oak,  (chiefly;)  giving  to 
this  region  the  appearance  of  "  Barrens." 

The  Barrens  include  most  of  the  county  west  of  the  Chariton 
Eiver  and  south  of  Spring  Creek,  and  consist  of  irregular,  winding 
and  sharp  ridges  of  from  100  to  150  feet  in  hight,  with  but  little  soil, 

being  composed  in  the  main  of  Drift—Clays,  Sand,  Pebbles  and  Boul- 
^ders. 

The  following  is  a  list  of  the  trees,  shrubs  and  vines  found  in  this 
<30unty: 


Crab  Apple, 

Aspen, 

Ash, 

Eed  Birch. 

Biadclernut, 

Buckeye, 

Box  Elder, 

Bitter  Sweet, 

Pignut  Hickory, 

Honeysuckle, 

iron  wood. 

Honey  Locust, 

Linden, 

White  Maple, 

Sugar  Maple, 

Eed  Oak, 

"White  Oak, 

Black  Oak, 


Black  Jack  Oak, 

Button  Bush, 

Coralberry, 

Eed  Cherry, 

Choke  Cherry, 

Cottonwood, 

Dogwood,  (2  species,) 

American  or  White  Elm, 

Reel  or  Slippery  Elm, 

Post  Oak, 

Swamp  White  Oak, 

Chmquepin  Oak, 

Pin  Oak, 

Spanish  Oak, 

Laurel  Oak, 

Burr  Oak, 

American  Plum, 


Eed  Bud, 

Eose, 

Easpberry, 

Green  Brier, 

Hackberry, 

Hazel, 

Black  Haw, 

Gooseberry, 

Shell-bark  Hickory^ 

Thick  Shell-bark  Hick- 
ory. 
Sumach, 

Poison  Oak, 

Thorn,  (several  species,) 

Black  Walnut, 

White  Walnut, 

Waahoo, 

Eed  Boot. 


Aspen  {Popul'us  tremuloides)  was  observed  but  rarely.  I  also 
found  it  in  Sullivan  county,  on  Locust  Creek.  It  may  be  found  in 
some  of  the  counties  to  the  north-west.  It  is  a  very  pretty  and  well 
formed  little  tree. 

Burr  Oak  trees,  with  elongate  acorns,  often  abound  on  the  hills 
in  this  county,  and  north,  and  west,  but  no  further  south. 
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STREAMS    AND    SPItlNGS. 

The  streams  flowing  east  of  the  '-'  Divide  "  are  sluggish,  and  during 
dry  seasons  contain  but  little  water.  Those  west  are  clear,  and  mostly 
pretty  streams,  with  beds  of  clean  Sand.  On  the  Chariton  River  are 
several  good  mill  sites,  and  the  stream  affords  sufficient  power  for  mill- 
ing purposes  during  the  greater  part  of  the  year. 

Springs  are  rare. 

Water  for  drinking  or  domestic  use  is  obtained  from  cisterns  or 
wells.  At  Kirksville,  and  on  the  prairies  east,  good  water  in  quan- 
tity sufficient  for  most  purposes,  is  obtained  at  from  20  to  30  feet,  and 
rises  up  through  beds  of  Drift  Sand.  The  water  in  the  Chariton  tribu- 
taries,  is  sweet  and  pleasant  to  the  taste.  In  some  of  the  streams, 
flowing  through  beds  of  Sandstone,  the  waters  partake  very  much  of 
a  Chalybeate  character,  and  such  is  the  character  of  the  water  in 
Hazel  and  Hog  Creeks,  and  a  few  others,  which  have  marked  diruetic 
properties.  There  are  several  fine  Chalybeate  springs  near  Mr.  Hen- 
dren^s,  on  Hog  Creek. 

SURFACE    GEOLOGY. 

The  surface  deposits  consist  of  Alluvium  and  Drift.  The  Alluvi- 
um includes  local  and  recent  deposits  along  the  streams,  and  the  soil. 

BLUFF. 

The  upper  8  to  15  feet  of  the  Clays  resting  just  beneath  the  Boil^. 
such  as  we  find  in  the  eastern  part  of  the  county  may  be  a  represen- 
tative of  the  Bluff. 

Near  Meek's  mill,  on  Sugar  Creek,  we  find  exposed  8  feet  of  Clay, 
brown  at  top,  becoming  darker  beloW;  and  containing  white  calcare- 
ous concretions.  These  Clays  are  generally  marly,  and  good  fertil- 
izers, and  when  mingled  with  the  surface  soil  impart  additional  fer- 
tility. 

D  R  I F  T  , 

Below  the  Clays  last  named,  we  find   beds  of  Clay  with   smal 
rounded  pebbles ;  and  still  lower  is  found  sandy  Clay  with  pebbles. 

These  latter  beds  are  often  reached  at  4  and  6  feet  below  the  sur« 
face,  but  are  generally  deeper.  In  digging  wells,  water  is  generally 
obtained  in  the  Sand  and  Gravel  beds.  Still  lower  we  reach  beds  of 
blue  Clay,  and  masses  of  large  rounded  boulders.    The  abrasion  pro- 
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duced  by  the  agency  of  water,  will  sometimes  present  the  lower  beds 
on  the  surface,  and  along  the  streams  are  often  found  large  boulders 
of  igneous  rocks. 

A  section  on  Sugar  Creek  presents  the  following: 

No.  1.    15  feet  Slope  from  hill-top. 

No,  2.    8  feet  Clay,  brow:i  at  top  and  contains  white,    calcareous   nodules, 

(concretions.) 
No.  3.    15  feet  beds  of  white  Sand,  brown  Sand  and  pebbles. 
NOa  4.    10  feet  mass  of  boulders,  pebbles  and  Sand. 

At  Nineveh,  we  find  exposed  20  feet  of  Clay,  dark  blue  and  brown 
mottled  in  the  upper  portion,  the  lower  part  being  brownish  mottled. 
This  rests  on  a  6-inch  bed  of  brown  Sand,  which  again  reposes  on  a 
3-foot  bed  of  blackish  Clay,  with  pebbles.  The  Sand  beds  here  thicken 
up,  and  we  again  find  a  mass  of  black,  soft  Sandstone. 

On  the  Barrens,  in  the  southern  part  of  the  county,  the  beds  of 
^•^  Drift,"  containing  round  pebbles,  are  often  at  the  surface,  and  hence 
the  poor  character  of  the  soil. 

The  boulders  consist  of  Granite,  Syenite,  Hornblende,  Greenstone, 
Quartzite,  Jasper,  Quartz,  Agate  and  Limestone. 

In  the  lower  beds  of  the  Drift  there  is  sometimes  found  associated 
with  the  blue  Clay  or  with  the  Sand  and  Gravel  beds,  in  juxtaposition, 
masses  of  leaves,  sticks  and  bark.  These  are  found  sometimes  as  much 
as  100  feet  below  the  surface. 

From  wells  dug  in  the  northern  and  eastern  ijarts  of  the  county^ 
we  have  proof  that  the  ^'  Drift"  spreads  over  this  district  to  a  depth  of 
175  feet 

We  suppose  the  ridge  at  Kirksville  to  be  as  high  as  any  other  part 
of  the  county.  Levelings  show  that  it  is  180  feet  above  the  bottoms 
of  Chariton  River.  The  Limestones  on  Big  Creek  extend  as  much  as 
40  feet  above  Chariton  bottoms,  with  at  least  as  much  as  40  to  60  feet 
of  Sandstones  and  Shales  above.  This  would  leave  not  over  80  or  100 
feet  of  Drift  at  and  south-west  of  Kirksville.  Borings  at  Mr.  Eley's, 
12  miles  north-east  of  Kirksville,  extended  175  feet  through  Drift, 
reaching  blue  Clay  at  55  feet.  This  shows  that  throughout  the  eastern 
part  of  the  county  there  exists  a  deep  glacial  trough,  extending,  prob- 
ably  through  the  Coal  Measures  and  reaching  nearly  to  Kirksville — 
since  filled  with  Clays  and  boulders. 

LOWER    CAEBONIFEROUS    ROCKS. 

The  eastern  strip  of  12  miles  in  width,  extending  from  the  north 
to  the  south  line  of  the  county,  exhibits  no  regular  strata  of  rock,  but 
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from  the  position  and  inclination  of  the  strata  appearing  on  the  west^. 
we  believe  we  can  safely  say  that  most,  if  not  ail,  of  this  part  of  the 
county  is  underlaid  by  Coal  Measure  rocks.  These  rocks,  when  seen^. 
are  those  of  the  Lower  Coal  Measures,  and  extend  from  the  mouth  of 
Rye  Creek  northward  along  and  near  Chariton  Kiver.  Beds  a  little 
higher,  geologically,  appear  on  Spring  Creek  and  on  Shut-eye  Creek. 
In  the  western  tier  of  townships,  we  find  the  upper  Sandstone  of  the 
Middle  Coal  Measures,  or  No.  5  of  our  General  Section.  This  Sand- 
stone appears  near  the  hill-top  near  the  head  of  most  of  the  streams 
near  Kirksville—sometimes  in  very  thick  beds.  On  Alum,  it  occurs 
in  thick  beds  at  one  place,  having  the  lower  part  eroded  leaving 
the  upper  beds  overhanging.  A  white  substance,  either  Alum  or 
Sulphate  of  Iron  deposited  on  the  surface  in  small  quantities— hence 
the  name  Alum  Cave  and  Alum  Creek.  The  Sandstone  here  is 
traversed  by  a  few  minute  Coal  seams,  and  the  lower  part  contains 
a  little  red  Ochre.  Other  beds  just  beneath  are  shaly  for  10  feet^ 
then  giving  place  to  about  5  feet  of  rough  conglomerate. 

At  Miller's  Mill,  on  Alum  Creek,  there  is  44  inches  of  dark,  ash  blua 
Limestone — the  upper  26  inches  being  shelly  and  variegated  with 
occasional  dark  specks,  while  the  lower  18  inches  is  an  even-bedded, 
jointed  Limestone,  the  angles  forming  rhomboidal  blocks.  Its  fossils 
are  /Sp.  lineatus^  Avicpeo^  interlineatus  and  Orthooeras.  This  rock  I 
supposed  to  be  near  the  base  of  the  Upper  Coal  Measures,  and  is 
probably  No.  T4  of  the  General  Section  of  1872,  or  No.  2  of  our  Gene- 
ral County  Section.  The  beds  and  fossils  are  just  like  the  rock  over 
David  Sodder's  Coal,  near  Milan.  The  fossils  found  here  are  Pr^ 
longispinuSy  Avicpec,  oarhoniferus  2^nd  OrthoGeras- 

Up  a  small  branch  coming  from  the  north,  we  found  the  rocks 
(Limestone)  dipping  5*^  to  the  north.  x\  little  further  up,  there  is  5> 
feet  of  bituminous  Slate,  but  no  Coal.  Our  section  in  this  neighbor- 
hood would  be : 

No.  1.  Sandstone. 

No.  2.  Bituminous  Shale. 

No.  8.  A  few  feet  Slope. 

No.  4.  4  feet  of  Limestone. 

No.  5.  2  feet  dark  blue  Shales. 

No.  6.  28  feet  of  Sandstone. 

No.  7.  2  feet  red  and  green  Shales. 

No.  8.  1  foot  of  red  Shales,  slightly  sandy. 

No.  9.  Rouf?h  beds  of  fine-grained  Limestone,  corresponding  to  No.  19  of  our 
General  Section. 
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Nos.  19  TO  42. 

These  beds  may  be  found  on  Alum  Greek,  at  Dumy's,  Sharrt 
Mills  and  on  Big  Creek  hills  at  many  places.  The  upper  strata  are 
well  represented  about  one  mile  west  of  Kirksville,  where  they  form 
benches  across  the  stream.  Mr.  Norwood  made  the  following  section 
here: 

No.  1.  3  feet  drab  and  greenish  drab,  irregularly  bedded,  mostly  compact, 
hard,  fine-grained  and  sometimes  mottled  Limestone,  Contains 
but  few  fossils  and  only  found  Ath.  siihtiliia  and  Crinoid  columns. 

Noo  2,  1  foot  6  inches  rough,  mottled  bluish  and  light  drab  Limestone,  nodu- 
lar at  the  top  and  containing  Sjy.  planoconvexus,  Aih,  suhtilita  and 
Crinoid  stems. 

No.  d.  10  inches  olive  and  blue  calcareous  Shales,  containing  Cho.  mesoloba 
and  Sp^  2jlanoco7ivextcs. 

No.  4.  5  inches  greenish-drab  and  oTay  argillaceous  Limestone,  contains 
Retzia  pimctilifei'ct^  Sp,  planocojivexics^  Heniipronites  C7^assus,  Fusii- 
Una  cylindrica  and  Ehomhopora  lepidodendroides. 

No.  5.  2  feet  Shale,  olive  above  and  passing  into  argiilo-bituminous  below, 
with  calcareous  nodules  throughout,  containing  Pr.  longispimcs, 
Hernipronites  C7^assus^  Sp.  Kentuckensis^  and  Chonetes. 

No,  (i  1  foot  4  inches  ash  drab,  irregularly  bedded,  fine-grained  Limestone, 
full  of  Calcite  veins  and  specks,  and  abounding  in  Aihyris  subtilita. 
also  containing  Pr.  longispinus,  Sp,  perplexus^  Fusidi?ia  cyliridrica^ 
Sp.  plcmoGonvexus^  Bryozoa^  etc. 

No,  7.  2  inches  yellowish  green  Shales,  abounding  in  Pr,  longisphiiis^  also 
QjOiitoXmng  Hernipronites  crassiis^  Sp,  plaiioeonvexns  and  Chonetes, 

No,    8.    1  inch  black  Shale. 

No,    9.    2  feet  dark  green  Shales. 

No,  10.  1  foot  to  6  inches  nodular  Limestone  and  Shales,  containing  Bryozoa, 
Fistulapora  and  Hemipi^onites. 

The  above  section  includes  fromNos.  19  to  40  of  our  General  Ver- 
tical County  Section.  This  group  is  found  on  the  head  of  all  the 
little  branches  of  Big  Creek,  and  on  the  hills  near  the  Chariton,  also 
on  Sugar  and  Alum  Creeks,  on  Ely's  Creek,  high  ixi  the  bluffs  of  Billy'vS 
Creek  and  of  Spring  Creek. 

No.  27  of  our  General  Section,  was  not  observed  in  this  county, 
but  I  think  it  may  be  found  in  some  places  after  removing  overlying 
debris.    It  is  well  exposed  at  Henry's  Mill,  Sullivan  county^ 

No.  28  is  very  fine-grained,  traversed  by  minute  veins  and  specks 
of  Calcite,  and  would  look  well  if  polished.  It  occurs  in  a  very  even 
bed,  is  of  a  uniform  dove  color.    It  is  found  on  Big  and  Sugar  Creeks 
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and  on  Billy's  Creek,  near  Campbell's,  and  lower  down.  Obscure  re- 
mains of  very  minute  (almost  microscopic) fossils,  are  sometimes  abun- 
dant. Below  the  last  we  have  3  to  4  feet  of  shelly  Limestone,  some* 
times  a  greenish  Shale  and  always  full  of  fossils  moBtlj  AtJi  .juhtilita 
andP^.  Gostatus]  other  fossils  seen  were  Ath^  Missourieiisis,  Hem- 
ipronites  orassus^  Meehella^  Sp.  oameratus^  Pr\  Nebrascensis^  ^-^opli- 
pJiyllum^  and  a  fish  tooth. 

These  beds  being  almost  entirely  made  of  fossils,  are  easily  recog- 
nized. They  are  found  at  most  places  %vhere  the  last  named  Lime- 
stone beds  are,  and  are  also  recognized  in  Sullivan,  Linn,  Macon  and 
Randolph  counties. 

The  strata  next  below  No,  40  crops  out  near  the  mouth  of  Big 
Creek.  No,  39  may  be  considered  the  upper  i^art  of  No,  40,  always 
occurring  with  it,  but  differs  in  being  rough  and  sometimes  nodular, 
whereas  No,  40  is  a  single  bed  4  feet  thick  of  ash-blue  Limestone,  and 
may  be  Hydraulic,  It  crops  out  on  the  hill-side  at  Sharrs'  Mill,  and  at 
Williams'  or  Dumy's  MilL 

No,  42  is  a  well  marked  Limestone,  although  not  so  well  marked 
in  this  county  as  it  is  farther  south,  yet  we  may  always  recognize  it 
by  its  associate  beds  and  fossils  therein.  Its  upper  and  lower  surfaces 
are  generally  slaty,  its  lower  surface  often  traversed  by  a  vermicular 
FuGoid.  The  solid  interior  breaks  by  vertical  planes  into  rhomboidal 
blocks.  It  is  generally  at  a  nearly  uniform  vertical  distance  of  23  feet 
below  the  Limestone  No.  40,  of  our  General  Section,  from  which  it  is 
separated  by  a  Sandstone  which  is  generally  shaly,  and  the  upper 
beds  are  somewhat  nodular. 

No.  46  is  well  recognized  by  its  fossils,  Pr.  miiriGaius  being  most 
abundant.  It  also  contains  Pr.  Prattenaniis  and  Sp.  Gamer atiis^ 
Hemipronites  crasstis  and  Atli,  subtilita.  On  Sugar  Creek  Myalina 
subqttadrata  was  obtained,  and  I  would  add  that  I  have  not  observed 
this  fossil  at  any  lower  horizon,  with  one  exception,  in  Linn  county, 
where  it  occurred  about  eighteen  feet  below.  Heretofore  I  have  con- 
sidered its  lowest  horizon  to  be  the  base  of  the  Upper  Coal  Measures, 
The  rocks  we  have  just  been  speaking  of,  together  with  other  lower 
and  associated  beds,  are  well  exposed  on  Sugar  Creek;  near  its  mouth, 
their  thickness  differing  a  little  from  that  seen  at  other  places,  We 
here  find  : 

No.    1.    Shaly  Sandstone  and  sandy  Shales. 
No.    2.    10  inches  dark  blue-black  shaly  Limestone. 
No.    3.    10  inches  black  bituminous  Shales. 

No.    4,    20  inches  hard  black  Slate,  corresponds  to  No.  44  ot  our  County  Sec- 
tion. 
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No.    5,    5  inches  soft  bituminous  Shale, 

No.    C).    calcareo-bitiimlnoiis  Shales  (fossiliferous). 

No.  8.  8  inches  fine-grained,  compact  and  dark  concretionary  Limestone, 
with  some  carbonate  of  Iron.  Contains  obscure  remains  of  roots 
of  plants,  and  is  slightly  mottled  with  a  conchoidal  fracture. 

No,    9.    Fire  Clay, 

No.  6  corresponds  to  No.  46  of  our  General  Section.  Besides  the 
last  mentioned  fossils,  we  here  find  G.  Vernuilia7ia  Bind  Ath*  suhtilita. 

Near  the  waters'  edge,  at  Williams'  Mill,  we  find  18  inches 
of  compact  and  drab  or  dull  ash-blue  Limestone  (No.  52  of  Gen.  Sec,) 
containing  Pn  semAreticidatus  and  Allorisma,  The  rocks  from  Nos. 
53  to  63  inclusive,  are  but  poorly  represented  in  Adair  county.  No.  59 
is  probably  the  equivalent  of  the  Coal  near  McPhetridge's,  and  that  at 
M.  Gray's  on  Hog  Creek. 

Nos.  6-1  to  74  are  found  on  Spring  Creek  and  some  of  its  tributa- 
ries, and  on  Shut-eye  Creek.  These  beds  do  not  materially  differ  from 
their  corresponding  equivalents  in  Sullivan  county,  and  I  shall  not 
therefore  dwell  much  upon  their  mode  of  occurrence.  Mr.  0.  J.  Nor- 
wood obtained  the  following  Section  in  the  edge  of  Putnam  county, 
in  S.  W.  Sec.  17,  T.  64,  R.  17 : 

JS('o.  1.    35  feet  Slope  of  25  deg. 

No.  2.    1  foot  3  inches  hard,  finely  cemented,  calcareous  conglomerate. 

N"o,  3.    2  feet  Slope. 

Ko,  4.    1  foot  6  inches  buff  and  brown,  somewhat  sandy^  coarse,  argillaceous, 

rough-bedded  Limestone,  with  fossils,  including  Sp.  camerattcsy  Ma~ 

crocheilus  inhahilis^—'Bellerophon  — ,  Pleu7'otoma7Ha  ,  and 

abounding  BelL  pei^carinatus. 
No.  5.    14  feet  alternations  of  sandy  Shales  and  Shaly  Sandstone. 
Ho.  6.    5  feet  Clay  Slope. 
No.  7.    1  foot  9  inches  light-blue,  hard  and  compact  Limestone,  containing  a 

few  fossils,  including  Sp.  planoconvexiis^  Ath.  subtilita^  P/\  longispi- 

nus^  Sp.  cameratus  and  LophopJiyllmn. 
No.    8.    6  inches  olive  Shales, 
No.    9.    2  feet  bituminous  Shales  and  Slate. 
No.  10.    2  feet  9  inches  Coal,  divided  by  a  thin  Clay  seam. 

No.  7  of  this  section  is  probably  the  equivalent  of  No.  64  of  the 
General  Section.  As  such  it  was  seen  at  John  Bhibley's,  being  there 
5  feet  above  the  Coal,  abounding  in.  Allorisma  regidaris  and  also  con- 
taining Athyris^  Meshella^  Chonstes^  Avioulopeoten  and  SoJiizodus 
Wheeleri, 

On  Abernathy's  Branch  we  observed: 


250  GEOLOGICAL  SURVEY. 


No. 

4. 

N"o. 

5. 

No. 

(3. 

No. 

7. 

No. 

8. 

No. 

9. 

No.    1.    Slope. 

No.    2,    out-crop  of  drab  Limestone  (No.  64  of  Gen.  Sec.)  with  P?\  costatus^ 

and  Meekella  striaiocosiaiiis. 
No.     3,     1  foot  olive  Shales,  containing  Chonetes  mesoloba,  Hemproniies  ci^as- 
siis,  Pr.—^  and  Athip^is, 

1  foot  6  inches  nodular  Limestone  and  Shales, 

8  inches  light-blue  Clay  Shales. 

8  inches  bituminous  Shales  with  gray  bands. 

5J  inches  Coal. 

3  inches  blue  Clay. 

1  foot  Coal. 

No.  10.    1  foot  Fire  Clay,  blue  above,  passing  into  brown  below. 
No.  11.    4  feet  brown  nodular  Limestone  (few  fossils). 
No.  12.    12  feet  Sandstone,  nodular  at  top,  becoming  Shaly  below. 
No,  13.    (3  feet  6  inches  blue  Sandy  and  Clay  Shales. 

On  Joab's  Greek  a  half  mile  from  Spring  Creek,  our  Section  in- 
cludes some  of  the  members  of  the  last  Section,  with  other  lower 
beds,  thus : 

No.    1.    10  inches  black  Coal  Smut  (No.  67  of  County  Section). 

No.    2.    1  foot  6  inches  blue  Clay. 

No.    o.    6  inches  bluish  drab,  weathering  to  drab,  fine-grained  Limestone. 

No.    4.    6  inches  drab,  sandy  Clay. 

No,    5,    16  feet  drab,  shaly  Limestone. 

No.    6.    6  feet  dark  Shales,  Clay  and  Sand. 

No.    7.    1  foot  black,  shaly  and  carbonaceous  Limestone. 

No.    8.    2  feet  6  inches  bituminous  Shales. 

No.  9.  8  inches  black,  calcareous  and  bituminous,  shaly  band,  full  of  fossils 
Pr,  costatics,  Aihyi^is  subtilita  and  Cho.  mesoloha. 

No.  10.  2  inches  blue-black  Ironstone,  containing  Pr.  Prattenanus  Heniipro- 
nites  crassus  and  Athyris  suhtilita. 

No.  11.    4  feet  ash-colored  Fire  Clay. 

No.  VI.  4  feet  rough,  ash  drab,  fine-grained  and  friable  Limestone.  Only  ob- 
served Pr,  Prattenanus  (No.  78). 

The  lowest  rocks  of  the  county  are  those  associated  with  the 
Nineveh  Goal,  and  are  seen  at  Beeman's  bank, 

COAL. 

We  find  theie  are  about  three  good  workable  seams  of  Coal  in 
this  county.  The  lowest  is  that  worked  on  the  Chariton  audits  imme- 
diate tributaries  in  the  northern  part  of  the  county.  It  is  from  three 
to  four  feet  thick,  and  is  occasionally  mined  in  R.  16,  from  Rye  Creek 
northward. 


ADAIR   COUNTY.  251 


The  Section  at  Beeman's  mine;  S.  E,  Sec.  3,  T.  63^  E.  16,  exhibits 
the  following : 

No.    1.    50  feet  Slope. 

No.    2.    1  foot  6  inches  hard,  bluish  drab,  coarse-g'rained  Limestone  ;    some- 
times  drab  with  ferruginous  spotSj   showing-   remains   of   TJis^i- 

VALVES  in  relief. 
No.    3.    11  inches  hard,  tough  and  coarse-grained,  gray  and  brown-specked 

Limestone,  -with  much  Calcite  (disseminated).    Numerous  fossil 

remains  are  seen  on  surface  (in  relief). 
No.    4.    3  feet  drab  Clay. 
No.    5.    G  to  9  inches  soft,  brown  Limestone ;  fracture  shows  a  bluish  drab 

color. 
No.    6.    1  foot  3  inches  Clay  ;   buff  and  green  above,  passing  into  black  at 

base. 
No.    7.    2  feet  bituminous  Shale. 
No.    8.    1  inch  shaly  Coal. 
No.    9.    1  foot  6  inches  Fire  Clay. 
No.  10.    2  feet  green,  shaly  Sandstone. 
No.  11.    1  foot  greenish-gray,  soft  Sandstone. 
No.  12.    3  feet  sandy  Shales. 
No.  13.    10  feet  blue  Clay  Shales. 
No.  14.    35  feet  Sandstone  and  Shales. 
No.  15.    3  feet  bituminous  Shales. 
No.  16.    2  feet  6  inches  hard,  shiny,  black  CoaL 
No.  17.    1  foot  2  inches  Clay.  • 
No.  IS.    1  foot  poor  Coal. 
No.  19.    3  feet  Fire  Clay. 
No.  20.    1  foot  6  inches  hard,  blue  and  drab  mottled  Limestone,  contains  Athy- 

ris  suhtilita  and  Pr.  Prattenaniis. 
No.  21.    9  inches  deep-blue,  sandy  Shales. 
No.  22,    2  to  3  inches  hard,  ash-colored,  argillaceous  Limestone,  abounding  in 

Crinoid  stems  and  black  specks  throughout. 
No.  23.    15  feet  blue,  shaly  Sandstone,  with  thin  layers  and  nodules  of  yellow 

Ochre. 

The  Goal  dips  up  the  river  five  feet  in  three  hundred  feet,  and 
varies  from  three  feet  and  a  half  to  four  feet  in  thickness.  The  dark 
streak,  fifty  feet  above  the  Coal,  is  probably  the  equivalent  of  the 
Spring  Creek  Goal.  The  Goal  here  is,  as  it  is  everywhere,  separated 
by  a  thin  Glay  seam,  and  this  in  some  cases  nearly  thins  out.  That 
above  the  upper  stratum  is  the  best.  There  are,  as  shown  above, 
three  feet  and  four  inches  of  this  Coal  at  Beeman's,  near  Nineveh.  It 
resembles  a  little  that  of  Kirby's  in  Sullivan  county,  and  is  black  with 
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a  dull  band.  It  is  jointed  somewhat  irregularly,  and  sometimes  has 
slightly  curved  surfaces,  with  Calcite  plates  in  the  joints  and  mineral 
Charcoal  on  the  beds  of  deposit. 

This  Coal  is  well  situated  for  drainage,  twenty  feer  above  water 
in  the  Chariton  River,  having  a  very  good  bed  of  Fire  Clay  for  the 
floor. 

It  is  also  worked  by  Stout  and  Holmes,  in  S.  W.  N.  E.  Sec.  2,  T.  63, 
IL  16  ;  E.  Besanco,  N.  W.  N.  E.  Sec.  2 ;  J.  Porter,  N.  E.  N.  W,  Sec.  2 ; 
J.  Snyder,  in  N.  E.  N.  E.  Sec.  3,  and  Mr.  Hotter,  in  N.  W.  Sec.  2 ;  all  in 
T.  63,  K16. 

Most  of  these  have  shafts  sunk  to  the  Coal,  which  is  generally  at 
from  fifteen  to  twenty-five  feet  below  the  bottoms  of  Hazel  Creek. 
At  some  places  it  is  reached  by  drifts.  At  the  above  places  it  is  found 
to  be  generally  from  three  to  four  feet  thick,  with  a  roof  of  from  one 
to  ^YQ  feet  of  black  Slate.  In  ravines,  at  Nineveh,  the  Coal  is  seen 
from  three  to  four  feet  thick. 

Watson's  shaft  was  sunk  in  the  bottoms  of  Rye  Creek,  one  mile 
above  Conner's  mill,  but  was  abandoned  on  account  of  the  supposed 
poor  quality  of  the  Coal.  The  depth  of  the  shaft  was  reported  to  be 
forty  feet^  and  passed  only  through  Sandstone  to  three  feet  of  Coal. 
The  Sandstone  thrown  out  was  whitish-gray  and  micaceous,  contain- 
ing carbonaceous  remains  of  plants. 

Near  the  mouth  of  Rye  Creek,  on  W.  Conner's  land,  the  Coal  has 
been  mined  at  several  i)laGes,  but  is  rather  low  in  the  valley,  and  at 
the  time  of  my  visit  the  pits  were  all  filled  up  with  water  and  debris. 
The  Coal  is  covered  by  about  three  feet  of  bituminous  Shales,  with 
thick  beds  of  Sandstone  above.  The  bituminous  shales  contain  many 
small  GaMeropods.  The  fossils  found  here  were  Pr,  mimoatus^  Pr. 
Prattenianus^  Lingula^  Solenomya^  and  Ilemipronites  crassus  /  also 
a  minute  MacrocJieilus^  Pleurotomaria  (minute  sp.)resembling  P,  spa- 
eiosa^  Petr.  oGGidentalis^  ActcBonina  minuta^  s^nd  Streptaois  Whit- 
iieldii. 

If  our  General  Section  is  correct  for  the  central  and  southern 
part  of  the  county  for  concealed  formations,  a  shaft  at  Kirksville 
would  have  to  be  nearly  500  feet  deep  to  reach  this  Coal,  so  strong  is 
the  dip  of  the  rocks  to  the  south. 

SPEING    CREEK    COAL. 

Our  next  and  higher  Coal  in  this  county  is  from  50  to  80  feet 
above  the  first  and  lowest.  I  have  called  it  Spring  Creek  Coal,  be- 
cause it  is  best  developed;  and  only  seen  on  Spring  Creek  and  its 
tributaries,  and  streams  close  by.      It  may  be  found  on  McPhet- 
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ridge's  Branch,  on  W.  Shott's  land,  and  also  on  that  of  Mr,  McPhet- 
ridge.  It  is  occasionally  seen  near  Spring  Creek  to  the  north-west, 
and,  also,  on  Abernathy's  Branch  to  its  head,  and  on  some  of  its  trib- 
utaries. It  has  been  mined  at  various  places  near  Shut-eye  Creek,  and 
certainly  underlies  all  of  K  17,  Ts.  63  and  O-l,  and  part  of  the  Eange 
east,  varying  in  thickness  from  2  to  3  feet  and  is  worth  mining  for,  the 
only  drawback  at  present  being  lack  of  transportation  to  market.  Mr. 
Norwood  .observed  this  Coal  on  E.  Burns'  land^  (in  the  edge  of  Put- 
nam county,)  in  JST.  W.  qr.  Sec.  17,  T.  64,  R.  17,  S3  inches,  thick,  and  di- 
vided by  a  2-inch  Clay  seam. 

At  John  Shibley's,  on  Brush  Creek,  in  Sec.  30,  T.  64,  R.  16,  some 
mining  was  formerly  done,  and  the  Coal  reported  to  be  3  feet.  The 
upper  layer  of  1  foot  in  thickness,  is  of  poor  quality.  That  below  is 
hard,  good  Coal,  but  contains  a  good  deal  of  Iron  pyrites.  This  is 
separated  from  the  lower  Coal  by  a  2-inch  seam  of  Clay.  The  lower 
bed  is  the  best.  The  cap  rock  is  Limestone,  and  is  6  feet  above  the 
Coal;  abounding  in  Allorisma  regidaris. 

On  the  land  of  G.  Sizemore,'  N.  E.  N.  W.  Sec.  9,  T.  63,  E.  17,  the 
Coal  is  only  one  and  a  half  feet  thick.  The  Limestone  is  separated 
from  the  Coal  by  2  feet  of  blue  and  black.  Shales.  The  Coal  is  the 
same  as  that  of  Shibley. 

Gardner's  Coal  bank  is  in  N.  W.  Sec.  10^  T,  63,  R.  17,  and  Seaman's 
north-west  of  it. 

At  Jno.  M.  Williams'  Coal  bank,  in  T.  63,  K  17,  N.  W.  K  W.  Sec. 
15,  the  upper  seam  of  18  inches  is  separated  by  a  3-inch  layer  of  light- 
blue  Clay,  from  the  lower  13  inches  of  good  Coal,  the  latter  contain- 
ing a  very  little  Sulphur.  A  specimen  taken  from  the  top  of  the 
seam  closely  resembles  that  of  John  Stanley's,  being,  however,  a  lit- 
tle more  jetty,  and  having  bright,  brown  rust  in  the  joints.  It  is  a 
very  good  looking  Coal.  A  specimen  from  the  bottom  seam  was  of  a 
dull-black  color,  with  some  bright  bands  and  thin  jetty  layers.  The 
joints  have  a  white  lining  and  sometimes  a  dull  irridesence.  An  oc- 
casional layer  of  Charcoal  is  sometimes  found  between  the  beds.  The 
total  thickness  of  the  seam  is  31  inches. 

At  John  Stanley's  bank,  a  short  distance  north  of  M.  WilliamB 
and  across  the  branches;  we  find  the  beds  differing  very  little. 

We  here  find : 

No.  1.  0  inches  Coal  with  Clay  streaks. 

No.  2.  1  foot  Coal. 

No.  8.  3  inches  Clay» 

No.  4.  :i  foot  l-Inch  Coal. 
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No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

The  coal  from  the  bottom  seam  is  bright,  shiny  and  hard,  with 
long,  smooth  joints, containing  some  jet-black  bands,  which  are  jointed, 
but  also  break  with  a  sub-chonchoidal  fracture.  It  contains  a  little 
decomposed  Calcite  in  the  joints. 

On  P.  Day's  land,  in  8.  W.  N.  W.  Sec.  15,  this  Goal  has  been  mined 
at  several  places,  but  all  were  abandoned  at  the  time  of  my  visit  to 
this  place.     I  was  informed  that  it  was  three  feet  thick. 

Other  thin  Coals^  occupying  a  higher  Geological  position,  were 
observed,  and  among  which  were  the  following: 

On  Billy's  Greek,  on  the  land  of  John  Gampbell,  a  one  foot  seam 
€rops  out  just  above  the  wB,ter's  edge,  with  its  associate  rocks,  ap- 
pearing thus : 

6  feet  Local  Drift. 

3  feet  thin  layers  of  soft  Sandstone. 

6  inches  black  calcareo-carbonaceous  Ironstone, 

2  feet  6  inches  bituminous  Shales. 

1  foot  2  inches  Clay  Shale. 

1  foot  Coal. 

In  the  overlying  bituminous  Shales  are  occasional  concretions  of 
black  Limestone,  containing  Gardiitm  Lexingtonensis^  and  a  Goni- 
tite^  also  fish  spines.  No.  3  contains  plant  remains,  probably  Lepido- 
phylhim.  These  fossils  indicate  that  this  Goal  may  be  equivalent  of 
the  Goal  at  Moloney's,  in  kSullivan  county,  and  the  probable  equiva- 
lent of  the  Mulky  Goal,  in  Lafayette  county.  Gampbell's  Goal  in  S. 
E.  S.  W.  Sec.  36,  T.  63,  K.  17,  occurs,  as  is  shown  in  the  aboye  Section 
in  a  seam  one  foot  in  thickness,  and  is  of  a  dull-black  color  and  joint- 
ed, with  a  very  little  Iron  pyrites  and  a  little  Lime  between  the 
joints. 

At  Milton  Grays,  in  S.  W.  S.  W.  Sec.  18,  T.  62,  R.  16,  a  seam  of  Goal 
4  to  8  inches  thick  appears  dipping  1  foot  6  inches  in  5  feet  N.  30^  W. 
It  is  capped  by  2  feet  6  inches  of  bituminous  Shales,  which  is  again  over- 
laid by  blue  argillaceous  Shales  with  blue  Fire  Glay  beneath.  Mr. 
Norwood  regards  this  Goal  as  equivalent  to  that  of  Nutter's  on  Muscle 
Fork,  Macon  county,  or  No.  59  of  our  General  Section.  A  Goal,  prob- 
ably equivalent  to  the  last  named,  crops  out  on  a  small  branch  of  Mc- 
Phetridges'  Greek,  one  foot  in  thickness,  and  capped  by  30  inches  of 
bituminous  Shales.  A  quarter  of  a  mile  below  are  found  the  beds  of 
the  Spring  Greek  Group.  This  Goal  very  much  resembles  that  of 
Kirby's  in  Sullivan  county.  Its  rough  fracture  and  frequent  irregular 
joints,  filled  with  Galcite,  give  it  a  general  gray  appearance.  It  also 
has  faint  plant  impressions  and  mineral  Jharcoal  on  the  beds  of  de- 
posit. 
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We  may  safely  say  that  nearly  three-fourths  of  Adair  county  or  380 
square  miles,  are  underlaid  by  the  same  Coal  that  we  find  in  Linn, 
and  if  so  we  have  2^754,3855920  tons  of  Coal  in  this  county.  Shafts  of 
sufficient  depth  will  reach  one,  two  or  three  of  these  beds  in  Ks.  15, 
16  and  17. 

CLAYS. 

Nos.  16  and  18  of  our  General  Section  would  make  good  paint- 
They  appear  at  many  places  in  the  county  and  are  well  exposed  in  the 
bluffs  of  Big  Creek,  west  of  Kirksvilie,  and  at  many  places  in  the  hills 
quite  to  Chariton  Kiver.  They  seem  mostly  free  from  Sand  and  en- 
tirely free  from  Lime.  On  William's  land,  in  N.  E.  S.  W.  Sec.  12,  T,  62, 
E.  16,  the  washings  in  an  old  road  expose  twelve  feet  of  mostl3^  deep 
brick-red  Clay,  free  from  Lime  and  Sand.  This  Clay  is  also  well  ex- 
posed in  bluffs  opposite  Sharr's  mill.  At  this  place  we  find  two  dis- 
tinct beds  separated  by  three  feet  of  Sandstone,  the  upper  being  11 
feet  and  the  lower  4  feet  thick.  On  the  land  of  S.  A.  Lutze,  west  of 
the  Chariton  River,  in  Sec,  16,  T.  62,  R.  16,  this  Clay  is  used  for  making 
pottery.  The  Clays  are  dug  out  of  the  hill  side  on  the  place,  expos- 
ing  about  4  feet  of  red  Clay.  Fifteen  feet  above  the  red  there  is  a 
mottled  buff  and  drab,  smooth  Clay.  Mr.  Lutze  mixes  the  red  and 
light  colored  Clays  together,  and  by  this  combination  forms  a  good 
potter's  Clay.  Several  feet  of  red  Clay  were  seen  on  Alum  Creek, 
font  it  was  sandy  and  micaceous,  with  obscure  fern  impressions.  These 
red  Clays  were  also  occasionally  exposed  on  Sugar  and  Billy's  Creeks. 

IRON    ORE. 

On  the  Chariton  River,  two  miles  north  of  the  south  county  line, 
numerous  masses  of  Septaria  are  washed  out  of  the  Shales  and  strewn 
along  the  river  bank.  The  joints  of  these  are  mostly  filled  with  clear 
Calcite,  and  this  is  often  studded  with  beautiful  minute  crystals  of 
Limonite  (hydrated  sesquioxideof  Iron).  These  often  shoot  out  from 
between  Calcite  crystals,  in  which  position  we  find  them  closely  ad- 
hering at  their  base  and  thence  diverging.  There  is  an  occasional 
clear  crystal  of  Quartz  entirely  enclosing  these  beautiful  black  Lim- 
onite crystals.    This  variety  of  Iron  ore  is  called  GcBthite. 

The  Limonite  is  also  sometimes  collected  in  small  globules  on 
these  crystals  of  Calcite.  These  globules  vary  in  size  from  a  pin-point 
to  that  of  one-sixteenth  of  an  inch.  The  largest  seen  was  three-quar- 
ters of  an  inch  in  diameter.  The  Calcite  is  generally  a  regular  rhom- 
boid but  is  sometimes  modified  in  form  and  has  its  surface  sometimes 
covered  with  a  pale,  flesh  red. 
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SELENIT.E. 

The  Fire  Clay  of  the  lower  Goal  sometimes  contains  a  small  quan- 
tity of  Selenite  crystals, 

HYDRAULIC    LIME. 

No»  40  may  prove  to  be  a  good  Hydraulic  Lime  rock.  It  is  four 
feet  thick  at  the  mouth  of  Big  Creek,  and  may  be  found  in  most  of  its 
bluffs,  and  also  on  Sugar  Creek, 

No,  52  may  also  be  Hydraulic.  It  was  only  observed  at  Dumy's 
mill. 

The  middle  bed  of  No.  64  may  also  prove  to  be  a  good  Hydraulic 
Limestone,  being  found  everywhere  that  the  Spring  Creek  Coal  is. 
No  experiments  have  yet  been  made  on  any  of  these  rocks. 

The  upper  beds  on  Big  and  Sugar  Greek  will  make  very  good 
Lime  for  all  ordinary  purposes. 


CHAPTER   XV. 


LINN    COUNTY, 


BY   Q.  C.  BROADHEAD. 


This  county  embraces  an  area  of  612  square  miles  and  occupies  a 
central  position  in  North  Missouri.  It  is  traversed  through  the  mid- 
dle in  an  east  and  west  direction  by  the  Hannibal  and  St.  Joseph 
Railroad. 

The  streams  preserve  a  general  course  from  the  north  to  the  south, 
those  in  the  eastern  portion  being  tributaries  of  the  Chariton  River, 
those  in  the  west  of  Grand  River.  Muscle  Fork,  in  the  east,  is  the 
main  western  tributary  of  the  Chariton,  the  other  streams  bearing 
their  waters  to  Grand  River. 

Range  18,  drained  by  Muscle  Fork,  has  its  peculiar  topography 
quite  distinct  from  that  part  of  the  county  lying  west.  While  the 
former  is  quite  hilly  and  often  broken,  especially  in  Ts.  59  and  60, 
near  their  eastern  line,  we  find  the  country  lying  west  gently  undu- 
lating and  rolling. 

The  bottoms  of  Locust  and  of  the  Yellow  Creeks  vary  from  a 
half  of  a  mile  to  a  mile  in  width,  and  their  outer  margins  blend  by  an 
easy  slope  with  the  higher  lands.  The  lesser  streams  are  also  flanked 
by  low  hills  of  very  easy  ascent. 

TIMBER    AND    PKAIRIE. 

The  bottom  lands  more  often  consist  of  prairie  with  timber  grow- 
ing along  the  margin  of  the  streams  and  on  the  adjacent  hills.  We 
find,  with  a  few  exceptions^  similar  timber  in  this  county  to  that  of 

a.s— -17. 
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Adair  and  Sullivan.  White  Walnut  and  Aspen  are  not  found  nor  do 
we  find  Burr  Oak  growing  on  the  hills. 

This  county  may  be  considered  as  the  southern  limit  of  Choke 
Cherry  in  this  part  of  Missouri. 

The  bottom  lands  of  Locust  Creek  often  afford  a  fine  quality  of 
Black  Walnut  timber. 

The  most  extensive  and  best  body  of  timber  may  be  found  north 
of  Linneus  near  Locust  Creek,  and  between  Main  Locust  and  West 
Locust  to  the  north  line  of  the  county. 

WATER    SUPPLIES. 

Good  living  water,  except  in  wells,  is  scarce.  There  are  but  few 
springs^  and  in  extremely  dry  seasons  many  of  the  wells  become  dry. 
In  wells  water  is  obtained  at  variable  depths,  and  some  have  been 
dug  as  deep  as  eighty  feet  without  obtaining  water.  A  shaft  at  Brook- 
field  struck  a  strong  vein  of  water  in  Sand  at  a  depth  of  eighty-three 
feet  below  the  surface,  while  a  well  in  the  town  reached  a  strong 
stream  at  fourteen  feet.  At  the  railroad  tank  a  very  bold  stream  was 
struck  at  a  depth  of  forty  feet,  and  anywhere  in  the  neighborhood  of 
Brookfield  water  may  generally  be  obtained  at  from  thirty  to  forty 
feet. 

Mr.  Huffaker,  in  Sec.  19,  T.  59,  K.  18,  says  that  water  may  be  ob- 
tained on  the  prairies  in  his  neighborhood  at  a  depth  of  from  fifteen 
to  twenty  feet. 

The  variable  depth  at  which  water  is  obtained  in  this  region  is 
owing  to  the  irregular  character  and  thickness  of  the  Drift  Sands  and 
Clays. 

These  deposits  are  formed  of  alternations  of  Clay,  Sand  and  Gravel 
of  irregular  thickness,  the  beds  of  Sand  being  sometimes  near  the  sur- 
face and  again  much  deeper.    It  is  in  these  Sand  and  Gravel  beds,  when 
they  repose  on  tenaceous  Clays,  that  we  may  look  for  water.    The  Clay 
prevents  the  water  from  sinking  to  a  greater  depth,  and  when  there  is 
a  large  pocket  of  Sand  resting  on  the  Clay  we  may  find  an  extensive 
reservoir  of  water.    In  some  wells  the  water  is  hard  in  others  soft. 
The  former  may  be  caused  by  the  water  '^  seeping  "  or  rising  slowly 
up  through  overlying  porous  and  calcareous  Clays.    If  wells  are  walled 
with  Limestone  the  watersmay  be  impregnated  sometimes  with  Lime. 
Throughout  the  country  cisterns  are  very  much  relied  on  for  sup- 
plies of  water,  and  the  farmers  often  make  ponds  in  the  "  draws  "  for 
he  use  of  their  stock. 
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QUATEENARY    DEPOSITS. 

The  soil  and  recent  deposits  along  the  streams  we  recognize  as 
alluvial.  The  wide  bottom  prairies,  with  a  sob-stratum  of  black 
jointed,  tough  Olay,  containing  brown  streaks,  and  occasionally  small 
black,  concretionary  forms  of  Bog  Iron  ore,  may  be  referred  to  the  age 
of  the  bottom  prairie  of  Professor  Swallow. 

It  is  possible  that  some  of  the  beds  of  brown  jointed  Clays  ex- 
posed in  the  railroad  cuts  may  be  representatives  of  the  Bluff,  but  I 
am  inclined  to  refer  most  of  the  latter  Clays  and  also  the  underlying 
blue  Clays,  with  rounded  pebbles  and  boulders,  to  the  Drift  period. 

On  Locust  Creek,  near  the  north  county  line,  we  find  exposed — 

No.  1.    6  inches  dark,  laminated,  sandy  Clay. 

'No.  2.    3  feet  dark  soil  and  jointed  Olay. 

No,  3.    5  feet  brownish  black  CIny  near  the  top,  shading  into  a  yeliow  Sand 

near  the  bottom. 
No.  4.    1  foot  yellow  Band. 
No.  5.     1  foot  light  brown  Sand. 

This  section  seems  to  be  mostly  of  ancient  Aluvium.  A  well  in 
Sec.  9,  T,  58,  E,  20,  revealed  33  feet  of  mostly  yellow  Sand  and  dark 
Clay,  with  fragments  of  Coal  and  pieces  of  wood  near  the  bottom. 

The  washings  in  a  road  near  by,  disclose  small  Iron  and  Sand  con- 
cretions, with  a  4  to  5  inch  dark  ferruginous  band.  These  formations 
may  be  referred  to  the  Drift  period.  The  Drift  does  not  differ  mate- 
rially from  what  we  find  in  neighboring  counties,  and  is  generally  a 
brownish  Clay  with  a  little  Sand,  resting  on  beds  of  Sand,  Gravel  or 
boulders,  with  blue  Clay  or  boulders  below. 

There  is  no  doubt  but  there  is  as  much  as  80  feet  thickness  of 
Drift  in  the  county,  and  we  find  in  it  similar  boulders  to  those 
found  in  the  adjoining  counties. 

aOLD    IN    THE    DKIFT. 

Near  Yeilov/  Creek,  in  the  northern  part  of  the  county/we  have 
reports  of  grains  of  Gold  being  found  mingled  with  the  Sand,  but  in 
small  quantity.  We  do  not  think  that  any  valuable  deposits  of  the 
precious  metals  will  ever  be  found  in  Missouri  associated  with  these 
Sands.  Mr.  Norwood  found  a  particle  of  Gold  in  a  Quartz  boulder  in 
the  southern  part  of  the  county. 
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DIP. 

The  rocks  on  Locust  Creeks  south-west  of  Laclede,  I  consider  Ge- 
ologically below  those  on  the  creek,  northward.  A  little  south  of  west 
from  Laclede,  on  Locust  Creek,  there  are  exposed  beds  indicating  a 
strong  westward  dip.  These  rocks  are  Sandstones  and  Shales,  No.  5 
of  our  General  Section;  and  at  the  south  end  of  the  Bluff  are  seen 
the  beds  of  No.  18. 

At  Perry's  (formerly  Withrow's)  mill,  in  S.  E.  Sec.  27,  T.  59, 
K.  21,  the  Ehomboidal  Limestone  (No.  42)  is  near  the  water's  edge. 
Three  miles  north,  at  Miles'  (formerly  Hurlburt's)  mill,  No.  42  is  2S 
feet  above  water.  This  would  indicate  a  rise  northward  of  23  feet, 
to  be  added  to  the  descent  of  the  stream,  which  would  probably  be  as 
much  more.  This  rise  continues  a  little  way  into  Sullivan  county, 
where  the  beds  probably  slightly  incline  norfch  to  the  northern  part  of 
T.62,  when  they  again  rise,  and  continue  to  do  so  to  the  northern  line 
of  the  county. 

In  the  southern  part  of  Linn  county,  the  rocks  preserve  a  con- 
stant westerly  dip  from  the  Macon  county  line  to  Laclede,  of  about 
4f  of  a  foot  per  mile,  or  nearly  50  feet  from  Muscle  Fork  to  Yellow 
Creek.  Further  west  they  indicate  a  rise.  Along  the  eastern  line  of 
the  county,  the  dip  is  northward,  for  we  find  that  from  the  vicinity  of 
the  Hannibal  and  St.  Joseph  Railroad  to  New  Boston,  the  correspond- 
ing rocks  are  depressed  to  the  extent  of  170  feet,  as  referred  to  the 
stream.  The  true  dip  north  may  be  about  60  feet  in  that  distance,  or 
5  feet  per  mile. 

On  Yellow  Creek  there  is  a  general  rise  to  the  north,  although 
the  strata  undulate  somewhat.  No.  42  is  seen  25  feet  above  the 
stream  at  Yellow  Creek,  on  the  Hannibal  and  St.  Joseph  Kailroad,  and 
1^  miles  north,  at  Coalson's  old  mill,  it  is  seen  in  the  bed  of  the  stream. 
At  Baker's  old  mill,  2  miles  further  north,  it  is  still  in  the  bed  of  the 
stream.  We  find  it  occupying  the  same  position  at  Bayles'  old  mill^ 
in  Sec.  6,  T.  59,  E,  18,  and  also  in  the  edge  of  Sullivan  county.  This 
indicates  a  regular  rise  to  the  north,  and  as  we  saw  it  on  Muscle 
Fork,  6  miles  east,  dipping  north,  there  must  therefore  be  an  axis  be- 
tween  which  bears  somewhat  to  the  north-west. 

In  Adair  county,  the  rocks  gradually  rise  from  the  southern  part 
of  the  county  north,  bringing  to  view  rocks  which  are  200  feet  be- 
neath the  surface  near  the  southern  county  line. 
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COAL  MEASUKES. 

The  rock  structure  of  this  county  includes  beds  of  the  middle  Coal 
Measures. 

Those  seen,  lie  between  the  lower  part  of  No.  5  and  No.  62.  Out- 
crops occur  only  in  detached  exposures,  and  hence  it  would  be  im- 
possible to  form  a  connected  vertical  section  from  material  gathered 
within  the  bounds  of  this  county. 

GEOLOaiOAL     DESCRIPTION. 

Near  the  line  of  Sees.  13  and  24,  T.  57,  K.  21,  on  the  land  of  Tur- 
ner's heirs,  and  of  Edwards,  we  observed  outcrops  of  rocks  which  we 
are  disposed  to  regard  as  the  lowest  seen  in  the  county.  The  Goal 
Beam  worked  here  we  regard  as  No.  67  of  our  County  Section,  and  the 
same  as  the  working  seam  in  the  Brookfield  and  St.  Catharine  shafts; 
thus  indicating  a  remarkable  rise  in  the  strata  as  we  go  w^est  from 
Brookfield.  We  are  probably  right  in  this  supposition,  as  the  rocks 
on  the  Chariton,  southward,  are  quite  low  in  the  series.  From  this 
place  the  formations  dip  westwardly. 

Our  section  here  is  appended  : 

1.    2  feet  bluish  gray,  shelly  and  fine-grained  Limestone. 

5  feet  sandy  Shales. 
2  ieet  Shales  containing  a  4-inch  Clayey  Ironstone  bed,  gradually 

merging  into  a  2-feet  bed  of  Eerrug-inous  Limestone. 
4  feet  blue  Shales. 

1  foot  dark  blue,  concretionary  Limestone,  breaking  with  straight, 
even  joints,  and  weathering  brown.  It  contains  Sp.  lijteatus^  Pr,  mu- 
incatus,  Pi^i^einiretiGidaius^  Sp,  eameratus,  and  Eiitolium,  aviculatwin. 

2  feet  bituminous  Shales,  with  small  gray  concretions. 

6  inches  Shales,  containing  pyritiferous  Limestone  concretions,  which 
are  often  decomposed  on  the  surface,  leaving  a  nucleus  of  blue  Lime- 
stone within.  These  are  sometimes  entire,  and  are  often  reduced  to 
a  fine  brown  powder. 

No.    8.  6  feet  6  inches  blue  or  dove-colored  Shales,  with  cleavage  joints,  in 

which  Selenite  is  sometimes  found. 

jSTo.    9.  7 — 8  inches  Coal. 

No.  10.  IJ— 2  inches  Clay. 

No.  11.  11  inches  Coal— (11  to  11 J  inches). 

No.  12.  4  feet  blue  and  drab  pyritiferous  Clay. 

No.  13.  Sandstone. 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

No. 

7. 
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No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

No. 

7. 

No. 

8. 

This  Section  very  nearly  resembles  the  Section  at  Switzer's  milL, 
on  Chariton,  and,  I  think,  we  probably  have  the  seam  Coal. 

East  of  Yellow  Creek,  in  T.  57,  Rs.  18  and  19,  Messrs.  Norwood 
and  West  observed  beds  of  Limestone,  which,  upon  inspection,  I 
think,  are  included  between  Nos.  40  and  52. 

On  Rariton  Branch,  Sec.  36, 1  observed  : 

Drift. 

2  feet  2  inches  blue  jointed  Limestone,  (PJiomboidal,)  with  white  Cri- 
noid  colums. 

3  inches  variegated  dark  pyritiferous  and  fncoidal  Limestone. 

6  inches  fucoidal  Shales. 

1  foot  bituminous  Slate,  containing  small,  flattened  concretions. 

3  feet  6  inches  calcareous  Shales,  with  many  fossils  chiefly  in  the  up- 
per part,  including  Pr.  costatus,  Pr.  muincatus^  Ath.  subtilita,  Cho. 
graniUifera^  Ch.  mesoloba  and  H&mipro7iites  crassus. 

3  feet  buff  Clay. 

1  foot  3  inches  nodular  Limestone  and  Clay,  containing  Ch,  mesoloba 

and  Ch, . 

'Eo,    9.    1  foot  6  inches  compact,  light  dove-colored   Limestone,   of  uneven 

fracture,  weathering  brown.    (No.  52,  Glen.  Sec.) 

This  last  is  the  lowest  rock  at  Yellow  Creek  east  of  Brookfield. 
No.  42  is  also  found  near-by  in  the  bluff,  and  about  15  feet  above. 

On  East  Yellow  Creek,  near  the  railroad,  these  are  also  seen,  and 
No.  42  is  occasionally  found  cropping  out  near  the  water's  edge  as  far 
as  the  Sullivan  county  line.  It  is  very  evenly-jointed  by  vertical 
planes  into  regular  Rhomboidal  blocks,  with  an  angle  varying  from 
109^  to  120°,  forming  at  various  places  beautiful  paved  beds,  over 
which  the  stream  flows.  At  Bayles'  old  mill  it  is  18  inches  thick,  and 
jointed,  quite  regularly,  presenting  the  appearance  ot  a  paved  floor. 

At  Colson's  mill  the  joints  point  N.  ^l'^  W.,  8.  38°  W.  and  N.  6^ 
W. 

It  contains  but  few  well-denned  fossils,  and  we  observed  only 
Sp.  Uiieatus^  a  Pleurotomaria  and  LopJiophylhcrru  It  effervescences, 
freely  with  acid. 

In  Sec.  83,  T.  57,  R.  18,  were  found  No.  40,  and  a  more  crystallme 
Limestone  which  occurs  above  it. 

In  S.  W.  N.  E.  Sec.  33,  T.  57,  R.  18,  Mr.  Norwood  observed  No.  31, 
and  its  correllated  beds  lying  as  follows  : 

No.    1.    15  feet  upper  Slope. 

No.  2.  1  foot  7  inches  greenish,  drab  Limestone ;  the  upper  portion  brealvs 
roughly,  the  lower  part  has  a  smooth  even  ftacture ;  it  occurs  iii 
two  beds  divided  by  a  Clay  seam  containing  Crinoid  columns^  Lopho- 
phyllum  proliferuyn;  The  Limestone  contains  Pr.  s'plendens  and 
Loph.  proliferum. 
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No.    8.    3  feet  green  Shales  and  Limestone  nodules,  abounding  in  Sp.  plano- 

convexus,  P?\  sple?ide?i3  and  IIe?7zip?'07iit€S  C7^assus. 
'No.    4.    1  to  2  feet  hard,  calcareous  conglomerate,    containing  P.   Pratte- 

nmitis^  Hemipronites  and  Criiioid  stems. 

These  beds  also  appear  in  Sees.  9  and  24,  T.  57,  E.  18.  Mr.  Nor- 
wood's Section,  at  Hayney's  mill,  in  Sec.  12, T.  57,  R.  19,  includes  rocks 
of  No.  52,  and  related  beds,  to  wit : 

No.    1.    Slope. 

No.  2.  1  foot  6  inches  Limestone,  the  upper  6  inches  is  soft,  rough-bedded 
and  weathers  buff;  the  lower  part  is  fine-grained  ash-blue  and 
rhomboidally  jointed  in  even  layers  ;  the  direcUon  of  the  joints  is 
N.  40  deg.  W.,  and  S.  45  deg.  E.  The  fossils  seen  were  Spr.  line- 
att6s  and  Sp.  cameratus. 

No.  3.  1  foot  coarse,  brown,  friable  Limestone,  almost  entirely  made  vc^  oi 
Crinoid  columns  ;  also  abounds  in  Ath.  subtilita,  Sp.  cameratus,  Sp, 
Kentuckensis,  Hemp,  crassus,  Pr.  costatus,  Pr.  se7nireticulatus,  Mya- 
Una  Kansase7isis,Lohophyllumproliferum^  Archaeocidaris  spines,  Cri- 
noid plates  and  Sy7iocladia  beserialis.  Manj''  of  the  fossils  are 
weathered  and  stand  out  in  relief. 

No.    4.    6  feet  sandy  Shales. 

Mr.  Norwood's  Section,  in  the  edge  of  Macon  county,  two  and  a 
half  miles  N.  E.  of  Bucklin,  at  Mr.  Nutter's,  includes  the  beds  of  rock 
occurring  above  the  Rhomboidal  Limestone,  and  the  strata,  to  a  con- 
siderable distance  below,  as  follows: 

Long  and  undulating  Slope. 

1  foot  hard,  fine-grained  and  mottled-drab  and  chocolate  colored 

Limestone,  (with  fossils  same  as  those  of  No.  40.) 
25  feet  Slope. 
1  foot  6  inches  Pvhomboidal  Limestone,  (No.  42,)  containing  Sp.  lin~ 

eatus. 

4.  a  bituminous  Shale.  \ 
4.  5  7  inches  Coal.        J 

No.    5.    10  feet  Slope. 

No.  0.  1  foot  [6  inches  dove-colored,  fine-grained  silicious  Limestone  (No. 
52,)  weathering  brown,  breaking  with  somewhat  irregular  frac- 
ture ;  contains  Pr.  costatus. 

No.  7.  30  feet  Shale,  with  smaU  pyritiferous  concretions  in  the  upper  part ; 
it  also  contains  a  few  Sandstone  layers. 

No.    8.    8  feet  shaiy  Slope. 

No.    9.    18  to  26  inches  Coal. 

No.  10.    5  feet  Slope  to  water  in  the  creek. 

Beds  above  the  last  described,  appear  a  half  of  a  mile  above  on 
the  State  road,  in  the  following  order : 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 
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No. 

1. 

No. 

2. 

No. 

3. 

N(». 

4. 

No. 

5. 

No. 

6. 

10  feet  purple  and  green  Clays. 

5  feet  Limestone  and  Shales,  with  fossils.    (No.  31.) 

4  feet  calcareous  Shales. 

6  inches  brown  nodular  Limestone. 
8  feet  dark,  purple  and  green  Shales. 

5  feet  Limestone.    (No.  40.) 

Similar  beds  to  these,  including  the  purple  Shales,  were  absent 
on  Muscle  Fork,  near  New  Boston.  Mr.  Norwood  found  these  purple 
Shales  in  Sec.  6,  T.  59,  K.  18,  on  Little  Yellow  Greek.  A  quarter  of  a 
mile  lower  down  stream  is  the  old  '^  Bayles'  Mill  Site,"  with  the  rhom- 
boidal  Limestone,  (No.  42,)  in  the  bed  of  the  creek.  He  observed 
similar  beds  in  S.  E.  Sec.  19,  T.  60,  R.  18. 

The  ''Athyris  bed  "  (No.  81)  was  seen  on  Wyatt's  Branch,  in  Sec. 
15,  T.  58,  R.  18,  and  on  Winegan  Creek,  in  the  southern  part  of  T.  59, 
R.  18,  abounding  in  fossils,  the  most  abundant  being  Atli,  sicbtilita^ 
and  also  containing  Pr.  costatus^  Pr,  muricatuSi  Pr.  Prattenanus^ 
Pr,  punotatus^  Hem,,  crassus^  Sp,  cameratus^  Sp.  KentucTcensis^  Meek- 

ella  striatoGostata^    Chonetes — ,  Allorisma  {^uidM   species), 

LopTiophyllum proUferiiin^  ArGhceoGidaris  megastylus. 

On  the  Trenton  road,  a  half  mile  from  Linneus,  our  Section  in- 
cludes the  following : 

Drift, 

5  feet  red  Shales,  with  occasional  green  streaks. 
]  foot  olive  sandy  Shales. 
3  inches  Sandstone, 

6  feet  6  inches  drab  Sandstone  in  thin  layers, 
3  feet  red  and  g-reen  Shales. 
6  feet  red  Shales,  containing  nodules  of  red  Hematite,  (No,  18  of  our 

General  Section,) 
6  inches  shaly  nodular  Limestone,  abounds  in  Ath,  suhtilita. 
6  inches  green  Shale, 

1  foot  8  inches  mottled  drab  and  yellow  Limestone  in  one  bed. 
6  inches  soft  yellow  Limestone,  containing  Pr.  splendens,  Cho.  meso- 

loha,  Ath.  suhtilita  and  Crinoid  stems, 
1  foot  Shales,  abounding  in  Sp,  planoeonvexus^  Retzia  'punctilifera,  Ch. 

7nesoloha  and  Crinoid  plates,    (No,  22  of  General  Section.) 
Nodular  Limestone  full  of  Sp.  planoco7ivexus. 

In  Sec.  31,  T.  59,  R.  20,  on  W.  H.  Garret's  land,  are  15  feet  of  red 
Shales,  with  an  occasional  green  streak.  These  Shales  abound  in 
nodules  of  red  Hematite,  containing  Discina  nitidai?)  and  Myalina 
Swallovi, 


No. 

1, 

No. 

2, 

No. 

3, 

No. 

4, 

No, 

5, 

No. 

6. 

No, 

7. 

No. 

8. 

No. 

9, 

No. 

10, 

No. 

11, 

No, 

12. 

No. 

13, 
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A  greenish  Limestone,  abounding  in  Athyris  suhtilita,  is  found  in 
the  branch  just  below,  and  further  up  the  branch  we  find  about  15 
feet  of  Sandstone,  (No.  5.)  This  Sandstone  also  crops  out  on  Locust 
Creek,  a  little  south  of  west  from  Laclede,  25  feet  thick,  is  micaceous, 
the  upper  beds  being  very  soft  and  containing  small  concretions  of 
Oxide  of  Iron.  The  lower  part  occurs  in  beds  of  3  and  i  feet  thick- 
ness. Just  beneath  is  8  inches  of  sandy  ferruginous  conglomerate, 
with  thin  seams  of  Goal  and  a  4  inch  bed  of  Carbonate  of  Iron  below. 
The  Sandstone  contains  Calainites^  and  the  Iron  bed  abounds  in  re- 
mains of  a  beautiful  species  of  Ferns. 

At  Perry's,  formerly  Withrow's  Mill,  on  Locust  Creek,  the  rocks 
have  a  local  dip  of  5°  and  a  course  of  S.  40°  E.,  and  include  from  No. 
42  upwards,  lying  in  the  following  order  : 

No.  1.  15  feet  Slope,  with  tumbled  masses  of  bluish  drab  Limestone  on  the 
lower  part. 

No.  2.  2  feet  rough  looking,  nodular,  bluish  drab  Limestone,  correspondino^ 
to  No.  40. 

No.  3.    7  feet  thin  layers  of  Sandstone. 

No.  4.    11  feet  drab  and  micaceous  sandy  Shales. 

No.  5.    1  foot  6  inches  blue  Limestone.    The  upper  4  inches  is  dark,  shaly  and 

fucoidal,  and  contains  Chonetes ,  Ch.  mesoloba,  Fr,  muricatus, 

Sp.  planoconvexus  and  Archceocidaris.  The  lower  part  of  the  bed  is 
firmly  and  evenly  jointed,  and  corresponds  to  No.  42. 

No.  6.    2  feet  6  inches  bituminous  Shales. 

No.  7.  2  feet  soft,  black  argillaceous  and  pyritiferous  Shales  abounding  in  fos- 
sils, mostly  Pr.  murieatus  and  IIemip7'onites  C7^assus» 

No.  8.    1  foot  dark  blue  Clay. 

Several  miles  further  up  stream,  at  Miles',  formerly  Hurlbert's' 
Mill,  we  find  these  rocks  well  exposed,  and  also  some  lower  beds,  as 
follows : 

No.    1.  10  inches  Limestone,  (No.  42  of  General  Section.) 

No.    2.  2  feet  dark  Shales. 

No.    3.  10  inches  drab  Shales  with  fossils,  (No.  46  of  General  Section.) 

No.    4.  5  feet  dark  green  Clay. 

No.    5.  2  feet  6  inches  ferruginous  Shales  with  fossils  in  the  upper  part. 

No.    6.  1  foot  4  inches  ferruginous  Limestone ;  fracture  shows  a  dove  color. 

No.    7.  6  inches  argillaceous  Shales. 

No.    8.  2  feet  black  Shales,  containing  small  flat  concretions. 

No.    9.  |-  inch  shaly  Coal. 

No.  10.  5  feet  shaly  Slope. 

No.  11.  4  feet  shaly  Sandstone. 
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ECONOMICAL    GEOLOGY. 

There  are  but  few  outcrops  of  Coal  in  this  county,  and  excepting 
the  shafts  at  Brooklield  and  St.  Catharine,  there  has  been  very  little 
searching  for  Coal. 

A  thin  Coal  seam  is  sometimes  seen  just  under  No.  45.  It  varies 
from  2  to  4  inches  in  thickness  and  does  not  get  any  thicker  in  this 
county,  and  is  wanting  in  the  counties  north.  It  underlies  most  of 
the  eastern  part  of  Linn  county,  but  was  not  seen  on  Locust  Creek, 
and  may  be  looked  for  about  2^-  feet  below  the  Rhomboidal  Limestone, 
(No.  42).    It  occurs  as  follows  at  Baker's  Old  Mill,  on  Yellow  Creek: 

No.  1.    1  foot  4  inches  Rhomboidal  Limestone,  (No.  42  of  General  Section.) 

No.  2.    2  feet  bituminous  Shales. 

No.  3.    6  inches  very  thinly  laminated  bituminous  Shales,  containing  Iron 

Pyrites  concretions  and  fossils. 
No.  4.    4  inches  Coal. 
No.  5.    2  feet  Fire  Clay. 

Near  Yellow  Creek,  in  the  west  part  of  Sec.  4,  we  find: 

No.  1.  6  inches  blue  Limestone  ;  total  thickness  jiot  seen.     (No.  42.) 

No.  2.  2  feet  6  inches  bituminous  Shales. 

No.  3.  6  inches  blue  Shales. 

No.  4.  2  inches  impure  Coal. 

No.  5.  2  feet  Fire  Clay 

COAL    (NO.    59    OF    GENERAL    SECTION.) 

This  Coa],  formerly  worked  by  Mr.  Nutter  in  the  edge  of  Macon 
county,  a  little  above  water  in  Muscle  Fork,  one  and  a  half  miles  north 
of  the  Hannibal  and  St.  Joseph  Kaiiroad,  is,  I  think,  the  15-inch  seam 
found  70  feet  below  the  surface,  in  the  Brookfield  shaft,  and  20  feet 
below  the  surface  in  the  shaft  at  St.  Catharine. 

A  seam  of  10  inches  has  been  formerly  worked  at  several  places 
in  T.  60,  K.  20,  but  is  now  seldom  mined.  One  of  the  chief  of  these 
is  on  the  land  of  Jacob  Vanbibber^  in  the  southern  part  of  Sec.  26^ 
T.  60,  E.  21.  It  is  here  overlaid  by  1  foot  6  inches  of  bituminous 
Slate,  which  underlies  30  feet  of  bituminous  Shales.  Immediately 
over  the  Coal  is  a  2-inch  pyritiferous  bed,  abounding  in  Pleurotoma- 
ria  carhonaria.  The  seam  varies  from  10  to  16  inches,  and  the  Coal 
occurs  in  very  even  layers,  some  of  which  are  bright  jetty,  others 
duller  dark  black.  Calcite  plates  are  found  in  the  joints, 'and  the 
beds  show  impressions  of  plants  of  very  fine  texture.  The  cross  frac° 
ture  shows  black  and  shiny  like  tar. 
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This  Coal  was  also  formerly  worked  on  Thos.  Carter's  land,  in  N. 
W.  S.  W.  Sec.  23,  and  on  Eobt.  McQuann's  land.  I  could  not  obtain 
the  necessary  data  for  the  Geological  position  of  this  Coal.  It  may 
be  Nutter's,  and  may,  probably,  be  a  higher  Goal.  This  Coal  was  also 
seen  on  Dr.  W.  R.  Eobinson's  land,  in  S.  W.  Sec.  T,  T.  60,  E.  20,  varying 
from  6  to  10  inches,  with  overlying  beds,  as  follows: 


No.    1. 

Sandstone. 

No.    2. 

1  foot  6  inches  Limestone. 

No.    3. 

6  feet  drab  Shales. 

No.    4. 

2  feet  bituminous  Shales. 

No.    6. 

J  inch  Coal. 

No.    6. 

2  inches  Clay. 

No.    7. 

5J  inches  CoaL 

No.    8. 

Fire  Clay. 

The  following  is  the  Section  of  the  Shaft  at  St.  Catharine  : 

No.    1, 

14  feet  Clay. 

No.    2. 

6  feet  rotten  Slate. 

No.    3. 

Flinty  Sandstone. 

No.    4. 

1  foot  4  inches  Coal. 

No.     5. 

2  feet  5  inches  Clay. 

No.    6. 

22  feet  Soapstone. 

No.    7. 

1  foot  hard  Limestone. 

No.    8. 

6  feet  blue  Sand. 

No.    9. 

40  feet  Soapstone. 

No.  10. 

2  feet  2  inches  Coal.     Bottom  of  shaft.     Below  this  a  boring  was 

made,  and  passed  through  the  following  : 

No.  11. 

3  feet  Fire  Clay. 

No.  12. 

8  feet  hard,  flinty  Sandrock. 

No.  13. 

60  feet  Soapstone. 

No.  14. 

4  feet  6  inches  black  Slate. 

No.  15. 

2  feet  6  inches  Coal. 

No.  16. 

4  feet  Fire  Clay. 

No.  17. 

35  feet  Soapstone. 

No.  18. 

3  leet  Coal. 

For  the  above  section  I  am  indebted  to  Mr.  Wm.  H.  Elliott,  the 
owner  of  the  mine. 

No.  10  is  a  seam  which  is  worked  ;  the  Coal  resembling  somewhat 
that  of  Kirby's,  in  Sullivan  county.  It  is  black  and  shiny,  with 
darker,  fine-grained  jet  bands,  with  smooth  joints,  and  occasional  thin 
pyrites  bands.  Oalcite  occurs  in  the  joints,  and  the  beds  of  deposit 
show  layers  of  mineral  Gharcoal  and  faint  plant  impressions. 

The  following  is  the  section  of  the  Brookfield  shaft  and  bore 
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BROOKPIELD  SHAFT  AND  BORE. 


"^ 

1 

Thickness. 

Total  Thickness. 

Description. 

1 

30  feet 

Surface  deposits.  The  Khomboidal  Linie- 

stone  should  have  come  in  here,  17 
feet  below  the  surface,  but  for  some 
reason  it  was  not  found. 

2 

1  foot  10  inches.. 

31  feet  10  inches... 

Hard  rock,  next  below  No.  42,  and  found 
in  the  bed  of  the  creek  near  by. 

S 

16  feet 

47  feet  10  inches... 
72  feet  10  inches... 

I^lre  Clav  and  Shales. 

4 

25  feet 

Soapstone. 

5 

1  foot  3  inches... 

74  feet 

1  nich 

Coal  (Nutter's), 

6 

14feet 

88  feet 

1  inch 

Fire  Clay  and  Shales. 

7 

6  feet 

94  feet 

95  feet 

1  inch 

9  inches... 

Bock  concretions. 

8 

1  foot  8  inches... 

Hard  rock. 

9 

52  feet  8  inches... 

148  feet 

5  inches... 

Soapstone. 

10 

2  feet  4  inches... 

150  feet 

9  inches... 

Coal— working  seam. 

11 

16feet 

166  feet 

9  inches... 

Brown  Fire  Clay  and  Shales. 
Brown  rock  concretions. 

12 

8feet 

174  feet 
180  feet 
190  feet 
198  feet 

9  inches... 
9  inches... 
9  inches... 
9  inches... 

13 

6feet 

Black  rock  concretions. 

14 

10  feet 

Fire  Clay. 

Sandrock  (lowest  rock  at  Joab's  Creek) 

15 

8feet 

16 

3  feet 

201  feet 

9  inches... 

Fire  Clay. 

17 

4feet 

205  feet 

9  inches... 

Soapstone. 

18 

8  inches... 

206  feet 

5  inches... 

Slate. 

19 

5feet 

211  feet 

5  inches... 

Fire  Clay.   Bottom  of  shaft.  Below  this 
the  boring  discovered  the  following  • 

20 

8  feet 

219  feet 

5  inches... 

Soft  Soapstone. 
Fire  Clay. 
Soapstone. 
Fire  Clay. 
Soapstone, 

21 

4  feet 

223  feet 
237  feet 

5  inches... 
5  inches... 

22 

14  feet 

23 

4feet 

241  feet 
243  feet 

5  inches... 
5  inches... 

24 

21eet 

25 

2  feet  1  inch 

245  feet 

6  inches... 

Coal. 

26 

5  inches... 

245  feet  11  inches... 

Fire  Clay. 

27 

6  inches... 

246  feet 

5  inches... 

Coal. 
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Brookfield  Shaft  and  J5ore —Continued. 


5^ 

Thickness. 

Total  Thickness. 

Description. 

"28 

15  feet 

261  feet 
269  feet 

279  feet 

280  feet 
290  feet 
290  feet 
294  feet 
296  feet 

5  inches... 
5  inches... 
5  inches... 

linch, 

1  inch 

7  inches... 
7  inches... 
7  inches... 

Fire  Clay  and  Shales. 
Sandstone. 

29 

8feet 

30 

lOfeet 

Soapstone. 

Hard  rock  (Pyrites). 

Soapstone. 

Slate  and  Shales. 

Rocli  concretions. 

31 

82 

8  inches... 
lOfeet 

33 
34 

6  inches... 
4feet 

35 

2feet 

Hard  rocli  (not  bored  through). 

The  Coal  of  "Tamer's  heirs,"  already  mentioned,  is  in  the  lower 
seam  irridescent,  smoothly  jointed,  with  some  pyrites  plates  on  the 
joints  and  some  rather  beautiful  and  irridescent  Charcoal,  formed  of 
finely  striated  plants  on  the  beds  of  deposit.  The  upper  seam  differs 
from  the  lower  in  that  the  Coal  is  not  irridescent. 

Edward's  Coal,  near  that  of  "  Turner's  heirs,"  is  very  similar  to  it, 
but  the  lower  seam  is  not  quite  so  irridescent. 

From  careful  inspection  of  our  Sections  above  noted,  we  find  in 
Linn  three  Coals  suitable  for  working  that  may  be  reached  by  shafts. 
The  upper  one  is  from  15  to  17  inches  in  thickness.  The  next  below 
is  from  2  to  2  feet  4  inches,  and  the  lowest,  which  is  deep  below  the 
surface,  is  from  3  to  4  iQQi,  The  upper  seam  crops  out  just  beyond  the 
eastern  margin  of  the  county  and  is  70  feet  below  the  surface  at 
Brookfield.  The  next  is  73  feet  below  the  first  and  the  third  and  low- 
est is,  as  estimated  by  borings,  65  to  90  feet  lower.  These  two  lower 
beds  are  the  most  important,  and,  as  I  think,  underlie  most  of  the 
county.  Their  total  aggregate  thickness  amounts  to  about  6|-  feet, 
which,  if  found  under  598  square  miles,  (probably  a  fair  average,) 
gives  us  as  the  quantity  of  Coal  under  the  surface  in  this  countj^  the 
amount  of  4,557,560,832  tons. 


CLAY    AND    BED    OCHRE. 

Beds  of  good  potters'  Clay  may  be  found  at  many  places  in  this 
county. 

At  Kelsey's  pottery,  on  Dr.  Fellow's  land,  two  miles  south-west  of 
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Laclede,  there  is  manufactured  a  good  stoneware  from  Clays  obtained 
on  the  edge  of  the  neighboring  creek. 
The  exposed  beds  appear  there  thus  : 

No.  1.  Soil  on  top. 

No.  2,  2  feet  yellow  Clay  with  Ocbre. 

No.  8.  4  feet  blue  Clay. 

No.  4.  2  to  3  feet  blue  Clay  witli  red  streaks  and  a  dark  streak  at  top. 

No.  5.  Good,  smooth  potters'  Clay. 

A  bluish  drab  calcareous  Clay,  obtained  half  of  a  mile  west  of 
Linneus,  on  the  land  of  Wm.  Harrison,  is  used  to  glaze  the  ware  of 
this  establishment. 

These  Clay  beds  are  regular  Shales  of  the  Coal  Measures  and  un- 
derlie a  large  portion  of  the  county. 

On  W.  H.  Garrett's  land,  one  mile  north  of  Linneus,  are  seen 
about  15  feet  of  red  Shales,  which  are  occasionally  streaked  with 
green  and  contain  nodules  of  red  Oxide  of  Iron,  which  sometimes  con- 
tain a  little  Carbonate  of  Lime.  The  Clay  also  contains  some  Lime  where 
there  are  remains  of  fossils.  These  nodules,  however,  occur  in  regu- 
lar layers  and  do  not  injure  the  main  body  of  the  Clay,  which  also 
becomes  a  valuable  material  for  paint,  and  in  taking  it  out  for  that 
purpose  the  Iron  nodules  can  be  reserved  to  be  carried  to  a  furnace. 
I  do  not  know,  however,  that  their  quantity  would  be  such  as  to  war- 
rant the  erection  of  a  furnace  on  the  ground,  but  they  could  be  profit- 
ably transferred  to  one.  These  red  Shales  are  also  exposed  on  the 
Locust  Creek  bluffs,  southeast  of  Laclede. 

BUILDING    ROCK, 

On  the  west  side  of  Locust  Creek,  in  Sec.  10,  T.  57,  E.  21,  is  a  low 
mound,  which  seems  mainly  to  be  composed  of  Sandstone.  On  its 
eastern  side  a  quarry  has  been  opened  disclosing  about  15  feet  of  a 
superior  quality.  The  upper  portion  is  in  thick  beds  of  from  two  to 
five  feet.  Then  comes  two  feet  shaly  rock,  separating  it  from  the 
lower  portion,  which  is  in  layers  one  foot  in  thickness.  It  is  mostly  a 
light  drab  Sandstone,  formed  of  minute  rounded  silicious  grains,  ce- 
mented in  part  by  calcareous  matter,  and  contains  scales  of  Mica.  It 
very  much  resembles  the  Stone  from  Whiterock  quarry,  Carroll 
county,  to  which  it  is  in  no  way  inferior.  Sandstone  of  inferior  qual- 
ity is  found  in  a  good  many  parts  of  the  county,  but  this  one  I  regard 
as  a  good  stone,  and  it  will  be  of  great  value. 

The  blue  Limestone,  No.  42^  has  been  used,  but  except  when  well 
exposed,  it  will  not  be  quarried  on  account  of  the  quantity  of  w^orth- 
ess  material  required  to  be  stripped.    It  is  generally  in  even  lay- 


LINN   COUNTY.  271 


ers  and  jointed  into  long  regular  blocks,  with  smooth  and  even 
faces.  It  was  seen  at  the  following  places:  Baker's  mill,  17  inches 
thick;  near  the  railroad,  1  foot  thick;  Bayles'  old  mill  site,  18  inches  ; 
Ooalson's  old  mill  site,  17  inches,  divided  into  2  beds,  the  npper  being 
11  inches  ;  on  Rariton  Branch,  22  inches  ;  D.  Becket's  quarry,  Sec.  17, 
T.  58;  R.  20, 17  inches,  in  2  beds  of  5  and  12  inches;  Withrow's  old 
mill,  18  inches.  At  the  latter  places  it  was  used  in  the  abutments  of 
the  bridge  near  by  and  procured  in  blocks  4  to  8  feet  long  and  18  inches 
thick.  Avery  good  quality  of  this  rock  and  one  which  does  not  require 
much  stripping,  is  found  on  the  east  side  of  Yellow  Greek,  two  miles 
east  of  Brookfield. 

On  Moore's  land,  near  this  place,  is  a  quarry  of  rock  differing  prob  - 
ably  from  that  last  named. 

The  beds  of  gray  and  drab  Limestone,  found  near  Linneus  and 
along  Locust  Greek  north,  and  in  Ts.  57  and  58,  R.  18,  will  make  a  tol- 
erably fair  article  of  Lime  but  are  not  useful  for  other  building  pur- 
poses. 

Hydraulic  Limestone. 

It  is  probable  that  some  of  the  Limestones  in  this  county  may  be 
Hydraulic,  but  as  yet  no  experiments  have  been  made  with  a  view  to 
this  purpose.  They  may  include  No.  52,  occurring  in  Yellow  Greek, 
east  of  Brookfield,  and  No.  40,  at  Goalson's  old  mill  site,  and  those  oc~ 
<3urring  southwardly  on  East  Yellow  Greek. 


CHAPTER  XVI. 


Prop.  G.  0.  Broadhead,  State  Geologist : 

Dear  Sir:  The  following  reports  on  Putnam  and  Schuyler  counties,  embrace 
the  major  portion  of  my  labors  in  the  field  during  the  months  of  May  and  June,  of  the 
present  year.  Much  credit  is  due  my  assistant,  Mr.  H.  H.  West,  for  valuable  aid  ren- 
dered in  the  prosecution  of  the  work.  I  take  this  opportunity  to  publicly  return  thanks 
to  the  following  named  gentlemen  for  the  many  favors  shown  me,  and  information  fur- 
nished :  Hon,  M,  Marshall  and  Mr,  Hoskinson,  of  Unionville;  the  Messrs.  Dickerson,  of 
Dickerson's  Mill,  Putnam  county  ;  Mr,  Henry  Miller,  editor  of  the  Excelsior^  Lancaster  ; 
Mr,  Richard  Cay  wood,  Mr,  Silas  Breckenridge,  of  Schuyler  county,  and  Mr,  Henry  Shaw, 
of  Centerville,  Iowa,  who  furnished  me  with  valuable  information  concerning  the 
heights  of  different  points  in  Schulyer  county,  and  to  all  those  who  aided  me  in  different 
ways. 

Respectfully, 

CHARLES  J,  NORWOOD, 
August  1,  1874, 


PUTNAM   COUNTY. 


BY   CHARLES  J.  NORWOOD. 


Putnam  county,  one  of  the  extreme  northern  counties  of  the 
State,  bordering  on  Iowa,  is  bounded  on  the  North  by  parts  of  Wayne 
and  Appanoose  counties,  Iowa ;  on  the  west  by  Mercer;  on  the  south 
by  Sullivan  and  part  of  Adair,  and  East  by  Chariton  River,  which  gives 
to  that  border  a  very  irregular  outline,  and  separates  this  from  Schuy- 
ler county.  The  Burlington  and  South-western  Railroad  traverses 
the  county  in  a  west  of  South  direction,  passing  through  Unionville, 
the  county  seat.  The  county  was  first  organized  in  1845.  Dodge  county 
was  added,  and  its  area  is  now  about  523  square  miles.  It  is  nearly 
three  times  as  long  as  wide,  being  36  miles  long  and  14  miles  wide, 
exclusive  of  the  3  miles  oiFset  in  the  South-east.  About  two-thirds  of 
its  area  is  wooded,  the  timber  in  the  west  growing  along  most  of  the 
streams,  sometimes  extending  to  a  distance  of  4  miles  on  each  side; 
while  the  eastern  half  is  nearly  all  timber. 

TOPOGRAPHY. 

Taken  as  a  whole,  Putnam  county  is  hilly  and  broken.  There  is 
of  course  also  much  level  land,  comprising  the  bottoms  along  the 
different  streams,  such  as  Blackbird,  Medicine  Creek,  Chariton  River, 
etc.  There  are  also  many  localities  in  the  western  part,  where  the 
country  is  rolling,  spreading  out  in  beautiful  and  undulating  prairie 
land.  This  part  of  the  county  is  not  so  broken  as  the  eastern  portion, 
and  there  is  greater  uniformity  in  the  surface  configuration,  which 
fact  is  very  apparent  to  one  passing  over  the  prairies.  In  the  west, 
the  surface  usually  rises  gradually  from  the  streams,  and  spreads  out 
in  a  series  of  long,  irregular,  wide,  flat  ridges,  with  gently  sloping 
sides,  which  are  from  150  to  200  feet  above  the  streams.  The  valleys 
between  the  ridge3  are  usually  shallow,  and  often  wide. 

There  is  one  general  system  in  all  of  these  ridges :    they  are 
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nearly  all  parallel  with  each  other,  and  have  a  general  trend  about  N. 
30^  E.  The  country  will  then  vary  from  the  hilly,  to  the  gently  rolling 
prairie,  the  latter  however  being  of  comparatively  small  extent.  In 
the  eastern  portion,  as  before  stated,  the  country  is  more  broken,  and 
seemingly  without  any  system ;  the  ridges  are  irregularly  winding, 
and  have  no  special  trend.  The  country  is  well  drained  by  nature, 
long,  narrow  ravines  transporting  the  water  from  the  highlands  to  the 
streams. 

In  the  west,  in  a  few  instances,  only,  do  the  hills  rise  immediately 
from  the  streams  ;  a  wide  bottom  generally  comes  between,  and  even 
then  the  rise  is  gentle.  In  the  east  there  is,  as  a  rule,  a  bluff  on  one 
sideband  a'  bottom  on  the  other;  the  width  of  the  bottoms  varying 
greatly— in  some  instances  they  are  quite  wide,  and  again  hardly  an 
eighth  of  a  mile  in  lateral  extent.  Along  the  Chariton  they  are  occa- 
sionally a  mile  and  a  half,  or  even  more,  in  width. 

The  site  ofUnionville  is,  perhaps,  the  highest  point  in  the  county, 
and  a  point  on  the  railroad,  about  5  miles  north-east  of  the  town, 
called  "The  Summit,"  may  rank  next. 

HYDKOGRAPHY. 

SPKINGS     AND    WELLS. 

Springs  are  rare  in  the  county,  and  on  the  hills  it  is  very  seldom 
that  water  is  reached  in  wells. 

In  the  bottom  land  water  is  obtained  by  going  to  a  depth  level 
with  or  below  the  bed  of  the  neighboring  stream  ;  but  even  this  gives 
out  during  very  dry  weather.  In  most  cases  the  wells  would  have  to 
be  sunk  to  a  depth  of  from  75  to  100  feet,  or  even  more,  on  the  ridges, 
to  obtain  a  supply  ot  water.  This  is  rendered  necessary  by  the  thick- 
ness of  the  Qaaternary  deposits,  which  must  be  passed  through.  As 
well  digging  is  attended  with  considerable  expense  and  time,  the  far- 
mer, after  passing  down  from  20  to  30  feet  in  search  of  water  without 
success,  usually  converts  his  unfinished  well  into  a  cistern. 

8TKEAMS. 

The  principal  streams  are  Medicine  Creek,  East  and  West  Locust, 
in  the  western  part;  and  North  Black-bird,  South  Black-bird,  and 
Shoal  Creeks,  in  the  eastern  portion  of  the  county. 

There  are  two  systems  in  the  streams :  Those  in  the  west,  head  in 
the  north  and  flow  south,  draining  the  country,  from  the  east  and 
west;  while  those  in  the  eastern  part  start  from  a  highly  elevated 
ridge  or  plateau,  the  trend  of  which  is  north-east  and  south-west,  and 
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flows  in  a  south-eastwardlj  direction  to  Chariton  River,  draining  the 
country  on  the  north  and  south.  Thus  it  will  be  seen  that  the  county 
is  well  provided  with  natural  drainage.  Some  of  the  creek  bottoms 
are  exceptions,  and  must  be  drained  by  artificial  means,  such  as  ditch- 
ing, etc. 

GENERAL  GEOLOGY. 

The  Geological  formations  found  in  the  county  include  the  Qua- 
ternary, and  that  division  of  the  Carboniferous  age  known  as  the  Coal 
Measures. 

QUATEKNARY. 

This  overlies  the  whole  county,  and  in  the  western  half  attains 
great  thickness,  entirely  concealing  the  Carboniferous  rocks.  There 
the  high  hills  and  ridges  seem  to  be  entirely  composed  of  this  forma- 
tion. The  deepest  cuts  made  by  streams  exhibit  only  Quaternary  de- 
posits, and  the  deepest  wells  on  the  ridges  are  entirely  in  Clays,  etc.^ 
of  this  age. 

The  following  are  the  divisions  of  this  formation,  as  found  in 
Putnam:^ 

L — Alluvium. 

This  attains  a  thickness  of  from  25  to  35  feet,  including  the  soil 
and  Clays  and  Sand  found  along  the  various  streams.  On  some  of  the 
streams,  where  the  channel  has  been  changed,  small  islands  have  been 
formed  almost  entirely  of  Sand  belonging  to  this  system.  Some  of 
these  islands  show  a  thickness  of  from  15  to  20  feet  of  Sand. 

IL— Bottom  Pkairie. 

On  the  Chariton  River,  and  at  some  localities  along  Shoal  Creek; 
this  reaches  a  thickness  of  from  10  to  15  feet. 

III.— DraFT, 

Tliis  is  especially  thick,  varying  from  50  to  at  least  75  feet  or 
more.  This  includes  Sand,  Gravel,  Clays,  etc.  At  one  locality  along 
Shoal  Creek,  from  20  to  35  feet  of  Drift  Sand  alone  was  observed. 
Large  and  small  boulders  of  Syenite,  Granite,  Quartz,  Quartzite, 
<3reenstone,  etc.,  and  Quartz  with  Tourmaline,  Hematite,  Copper,  and 


*  These  divisions  iiave  been  so  often  and  minutely  described  in  former  Eej)orfcs,  it  is  deemed  un- 
ciec^ssary  to  do  so  here. 
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small  grains  of  Gold,  were  found  in  this  formation.  Some  of  the  boul- 
ders are  planed  off  one  side,  with  parallel  scratches  extending  across^, 
exhibiting  plainly  the  action  of  a  glacial  force. 


CAKBONIFERODS. 

COAL    MEASUEES. 

The  whole  county  is  underlaid  by  this  formation,  but  it  is  only  in^ 
the  eastern  half  that  any  of  its  strata  are  visible,  the  Quaternary  de- 
posits effectually  concealing  them  in  the  west.  The  area  of  the  Coal 
Measures — that  portion  of  the  county  where  the  rocks  approach  near 
the  surface,  or  are  exposed — may  therefore  be  laid  down  as  about 
246  square  miles,  not  quite  one-half  the  area  of  the  whole  county.  The 
total  thickness  of  the  formation,  as  found  exposed,  is  205  feet.  In  this 
thickness  there  are  three  Coal  seams,  one  of  3  to  3|  feet,  one  of  2  feet  to 
28  inches,  and  one  with  18  inches,  with  also  many  small  streaks  of  from 
i  of  an  inch  to  2  inches  in  thickness.  The  thickest  Coal  is  also  the 
highest;  while  the  thinnest  is  the  lowest.  From  the  top  Coal  to  the 
middle,  or  next  one  below,  there  is  a  space  of  104  feet,  filled  up  by 
Shales,  Limestones  and  Sandstones  ;  the  lowest  bed  is  found  at  from 
15  to  20  feet  below  the  middle  one.  The  general  dip  of  the  Coal  is  a 
little  south  of  west.  There  are,  naturally,  many  local  dips  and  dis- 
turbances, the  result  of  local  ^causes,  such  as  undermining  by  water^ 
etc. 

The  following  is  a  Vertical  Section  of  all  the  rocks  and  Coal  beds 
in  the  county  that  are  exposed  to  view.  By  carefully  examining  the 
rocks  in  the  neighborhood  and  referring  to  the  Section,  one  will  be 
enabled  to  estimate  at  what  depth  Coal  may  be  reached  in  different 
localities : 
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GTE  NEK  A  L    SECTION. 


Thickness. 


20 

7 
2 


27 
6 


10 


Total. 


^ 


29 


SO 
.S2 


42 


Description  op  Strata. 


Hard,  gray,  compact,  micaceous 
Sandstone;  some  parts  marked 
by  Carbonaceous  stains 


Slope  probably  all  Sandstone.. 


Limestone  ;  top  nodular,  mottled, 
dove  and  drab,  and  fine-grain- 
ed; this  graduates  into  com- 
pact, hard,  fine-grained,  light, 
dove  or  bluish  drab.  Then  the 
rock  almost  imperceptibly  passes 
into  an  ashy-drab,  fine-grained, 
somewhat  earthy  Limestone. 
Fossils  are  Prod,  splendens,  (P. 

lonffispimis,  {?)  Chonetes ,  (?) 

Spr.  lineatuSj  and  Fusulina  cyl 
indrica,  the  latter  with  Sp7\  (M,) 
■planoconvexus  is  abundant 


Locality. 


Big  Sandy, 


Railroad  cut,  three 
miles  north  Union- 
ville. 

South  of  Black- 
bird and  high  points 
throughout  N.  E. 
and  S.  E.  portion  of 
the  county. 


Green  argillaceous  Shale.. 


Eough,  irregularly-bedded,  very 
hard  and  tough,  both  fine  and 
coarse-grained  Limestone ;  is 
often  quite  silicious ;  variable  in 
color ;  where  most  sihcious,  it 
is  cream-colored,  and  then  va- 
ries from  mottled-bluish  or  ash- 
drab,  to  speckled-brown  and 
cream  colored ;  the  color  is 
sometimes  gray,  and  occasion- 
ally blue,  or  bluish  gray.  Gen- 
erally, though  not  always, 
weathers  with  a  thick,  brown 
crust,  which  is  soft  and  often 
decomposes  and  forms  a  brown 
powder ;  Calcite  is  disseminated 
in  specks,  small  masses  filling 
cavities,  and  thread-like  veins , 
a  nodular  bed  occurs  at  the  top 
and  bottom— this,  however,  is 
sometimes  wanting.  Fossils  are 
numerous,  especially>S'p\  (M.) 
planoconvexus,  (which  covers 
the  surface,)  and  Rhynchonella 
Algerii,  {?)  Athyris  subtilita  and 
Chonetes  — -,(.?)  are  also  found  ; 
fracture  variable — often  rougli 
and  sometimes  sub-conch oidaL 

Green  and  reddish-colored  argilla- 
ceous Shale , 


Same  localities  as 
No.  8. 
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General  Section— Qon\mxiQ6., 


10 

11 


12 
18 


Thickness, 


^ 


10 

4 
1 


Total. 


^ 


52 


56 


57 


58 
60 


65 

65 


Description  of  Strata. 


Sandstone  and  sandy  Shale ;  Up- 
per 6  feet  generally  buff  and 
soft,  also  micaceous  ;  lower  part 
very  soft,  grajs  micaceous  and 
shaly e. 


Red  and  green  areno-agillaceous 
Shale 


Hard,  blue  and  gray  Limestone, 
with  a  thick  brown  crust ;  color 
varies  from  blue  to  ash,  Chmietes 
milleporaceuSj  Fusulina  robus- 
ia,  (?)  and  Crinoid  columns,  are 
the  fossils  ;  sometimes  only  6 
inches  thick 


Calcareous  Shale  ;  often  absent... 

Greenish  and  ashy  drab,  compact, 
tolerably  hard,"  close-textured, 
even-bedded  Limestone;  weath- 
ers with  a  thick,  light  ferrugin- 
ous brown  crust.  Fossils  are 
Athyris  subtilita,  large  Spr. 
came7'atus,  Spr.  (M.)  planocon- 
vexus,   Rhynchonella  Algerii(?)^ 

Discina (.?)    Fish  tooth  and 

Crinoldal  columns 


Red  and  blue  areno-argillaceous 
Shale 


Ash  blue,  generally  jointed,  argil- 
laceous Limestone.  Upon  frac- 
ture the  rock  appears  to  be 
somewhat  sandy,  and  upon  ex- 
posure for  a  few  minutes  as- 
sumes a  greenish  tinge.  Occurs 
in  one  bed.  Fracture  variable- 
where  very  argillaceous  it  is 
hackly,  but  at  other  places  it  is 
sub-conchoidal.  Upper  and 
lower  surfaces  shelly,  and  where 
they  have  not  been  exposed  for 
a  long  period,  covered  with  or- 
ganic remains,  viz.:  Hemiprori- 
ites  crassus,  Athy7'is  subtilita^ 
Meekella  stri'atocostaia,  Spr, 
cameratus^  Spr.  Kentuc^ensis, 
Prod,  costatus,  P.  Praitenanus, 
Rhombopora  lepidodendroides, 
Synocladia  biserialis  and  Chon- 
drites Colletti 


Locality. 


On  railroad,  northi 
of  Unionville. 


Wherever  Coal  A 
is  found.  Blackbirds, 
Mrs.  Markham's,  etc.. 
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General  /Seci?^c>?^— Continued. 


ThIc 

KNESS. 

Total. 

Description  of  Strata. 

^ 
^ 

^ 

Locality. 

i 

e-i- 

& 
CD 

m 

02 

14 

1 

66 

9 

Dark  blue  argillaceous  Shale 

15 

1 

6 

68 

3 

Green  calcareous    Shale,  with    a 
nodular  bed  of  Limestone  at  the 
middle.     Ghonetes  mesoloba  and 
Hemipronites  C7'assus  abound 

16 

3 

71 

3 

Irregularly  bedded,  ash  drab  and 
blue,  earthy  Limestone,  some 

North    and  South 

Blackbird,    Big   and 

parts  marked  by  dark  windings 

Little    Sandy     and 

as  of  fucoids.    This  rock  is  quite 

Shoal  Creek. 

variable  in  its  lithological  char- 

acters.     It   is  generally  quite 

shaly  and  is  often  seen  only  as  a 

calcareous  Shale  with  occasional 

indurated  spots.  The  bottom  12 

inches  is  inclined  to  be  nodular. 

. 

Contains  Meekella  striatacostata^ 

Athyris  subiilitay  Spirifer  cam- 

eraius,  very  large  Spr.  (M.)  line- 

atusj  Spr.  iineatus,YSii\  perplexus, 

Ghonetes ,  AUorisma  (some- 

times abundant),  large  Grinoidai 

columns,    Periprisiis    semicireii- 

laris^  etc.    Equivalent  to  No.  64 

of  Sullivan  county 

17 

1 

6 

72 

9 

Drab  and  green  Shale  with  occa- 
sional Limestone  nodules.  Fos- 
sils are  Produetus  costatus^  Pr. 
punetatus.  Pr,  7nu7'icatus,  Hemi- 
pronites  crassus^  Ghonetes  meso- 

1 

73 

9 

loba^  etc <. 

18 

Dark  pyri to-calcareous  Shale,  full 

Mrs.      Markham's 

' 

of  Spr.  {M.)  planoGonvexus,  and 

Coal  Bank. 

containing  Ghitojh  JDiscina,  and 

a  Rhynchonella,     Seldom  pres- 

6 

74 

3 

ent 

19 

Bituminous  Slate.  This  sometimes 

reaches  3  feet 

20 

3 

74  ■ 

6 

Dark  Shale 
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Thickness. 

Total. 

Description  op  Strata. 

^ 

i— 1 

C3 

^ 

I— 1 

3 

Locality. 

r 

0« 

CT) 

o 

CO 

9 

21 

3 

6 

78 

Coal  A.    This  varies  from  3  to 

^  feet,  and  is  sometimes  found 

, 

to  reach  a  thickness  of  4  feet.    It 

g-enerally  has  two  clay  partings, 

. 

tnus ! 

a.  2  feet  Coal.                          ' 

b.  2  to  4  inches  Clay.              j 

1 

c,  1  foot  Coal.                          1 

d,  1  inch  Clay. 

j 

e.  4  inches  Coal. 

This  is  the  Coal  commonly  found 

Shoal    Creek  —  on 

croppino:   out   throughout  the 

nearly  all  its  branch- 

! 

eastern  half  of  the  county,  and 

es.    The  Blackbirds, 

may  be  said  to  be  the  only  ''sur- 

Big Sandy,  and  the 

face  Coal''''  coextensive  with  the 

Chariton  Eiver. 

country.  This  is  the  bed  worked 

(  with  *  but     few     exceptions ) 

wherever  (-oal  is  opened  in  the 

county.     Equivalent  to  No.  67 

of  Sullivan  county 

22 
23 

2 

80 

Fire  Clav — imoure 

1 



81 

Hard,  mottled,  ashy  white,  nodu- 

lar Limestone ;  occurs  in  large 

nodules 

24 

1 

82 

Drab  and  ashy  white,  very  friable 
Limestone,  abounding  in  Prod. 

South  Blackbird. 

murieatus,  and   containing  S^r. 

KentuckensiSy   Athyris  subtiliia, 

A.     Maconensis^     Hemipronites 

crassus^   Chonetes  ^nesoloba,   Ch. 

4 

86 

Sinithiif  etc 

25 

Ash  to  blue  or   drab,    compact, 
close- textured,     thick -bedded, 

N^par    Dickerson's 

Mill,  Gait's  Mill,  near 

hard  Limestone  with,  generallj^ 

Hartford,  etc. 

a  thick,  brown  crust.      Varies 

from  3  to  5  feet  in  thickness. 

Contains  Polijphemopsis  -.?, 

Athyris  subtilita,  Prod,  costatus. 

Pr.    muricatus^     Pr»     splendens 

{=zP,  lo7iqispinus?)^  Hemipron- 

1      ites  crassus^    Chonetes  77tesoloba, 

Allorisma  (rare),  Lophophyllum 

I      prolife7'U7n,   and   Crinoidal  col- 

3 

89 

umns 

26 

Argillaceous  Shale ;  white,  striped 
with  buff. 

27 

12 

101 

Sandy  Shale  with  ochreous  con- 
cretions. Sometimes  passes  into 

Sandstone 

28 

5 

106 

Argillaceous  Shale 
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i^ 

Thickness. 

Total. 

Description  of  Strata. 

■7^ 

(TD 

1 

en 

106 

108 
111 

112 

112 
113 

118 
120 

121 
122 

123 

123 
124 
124 
124 

H- 1 

'>,q 

2 

6 

6 

2 

6 

2 

8 

8 

2 

4 
10 

10 

Very  impure,  sandy,  dark  pyritif- 
erous,  shaly  Limestone,  break- 
ing with  a  hackly  fracture.  Has 
CHvities   filled    with    a    brown 
powder.    Fossils  are  Sp7\  cam- 
eratuSy  P^^od.  costatus,  He77iipron- 
ites  crassus,  Chonetes  and  Crinoid 
cohimns.    Equivalent  to  No.  72 
of    Sullivan    County     Section. 
This  is  remarkably  constant 

Dark,  semi-bituminous  Shale, with 
large  and  small  black  Sepiarice., 

Bituminous  Slate  ;   at  the  middle 
a  hard,  very  fine-grained,  black, 
slaty  Limestone  occurs,  having 
the  same  joints  as  the  Slate,  the 
thickness  of  which  is  from  1  to 
2  inches J 

so 

31 

2 
3 

?>'>, 

Calcareous  Shale  full  of  fossils. 

Contains     Prod,     costatus,     Pr. 
muricatus,  Spr.  cameratus,  Athy- 
ris  Missou7Hensis^  Chonetes  meso- 
lobay  Ch.  S7nithii{^) 

f?8 

Coal.    Very  seldom  present 

Calcareo-bituminous  Shale 

Calcareo-argillaceous  Shale 

34 
85 

1 
5 
1 

1 
1 

1 

^fi 

2 

Bituminous  Slate — is  sometimes 

Shale 

S7 

Argillaceous  Shale 

38 

3 

2 
.1. 

3 
5 

9} 

Yellow  Limestone.  Often  decom- 
poses into  a  bright  yellow  pow- 
der    Is  also  seen  as  a  jointed, 
hard,     compact,     fine-grained 
Limestone — color  ash,  changing 
to  drab 

39 

Black     argillo-calcareous    Shale. 
Has  a  banded  appearance.  Small 
concretions  occur  in  it 

40 

Coal  streak 

41 

1 

Drab  Clav 

49, 

i 
4 

Coal  streak * 

43 

Clay 

.  Locality. 


Baugh  Branch- 
No.  1, 
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44 

45 

46 
47 


49 

50 

51 

52 
53 

54 
55 

56 


Thickness. 


^ 


2 
6 
3 

13 

5 

15 


Total. 


127 

130 

132 
135 


135 
137 

143 

146 

159 
164 

179 

181 

183 


n 


u 


3f 
3| 

3f 


Description  of  Strata. 


185    !      7|  I  Fire  Clay, 


Greenish  drab  argillo-caleareous 
Shale,  with  small  flattened  con- 
cretions and  thin,  hard  argillo- 
caleareous  bands....'. 

Very  light  ash,  fine-grained, rouofh 
f  riab)  e  Limestone— argillaceous . 
No  fossils  found 

Blue  Clay 

Hard,  dark  blue,  thinly  laminated, 
sometimes  slaty  Shale,  with 
large  spherical  concretions  of  bi- 
tuminous Limestone.  Some  of 
the  concretions  abound  in  Car- 
dimn  (?)  Lexingtonensis^  and  con- 
tain Cardiamorpha  Missourien- 
sis,  Discina  nitida  ?  Gomatites 
planorbifoTTnis^  Aviciilopecten^ 
targe  Orihocei^as?  and  Orthoceras 


Coal 


Buff  and  gray  micaceous  Sand 
stone 


Micaceous  sandy  Shale.. 


Bluish  argillo-arenaceous  Shale, 
with  large  septaria,  some  of 
which  contain  Zinc  blende  and 
Stigmaria  jicoides ., 


Dark  blue  Shale ;  becomes  hard 
and  slabby  and  blue  black  at 
the  bottom... , 


Soft  bituminous  Shale;  often 
passes  into  slate,  or  impercep- 
tibly into  No.  54.  Large,  dark 
pyi'itous  concretions  occur  im- 
mediately at  the  bottom 


Coal  B  :  Divided  by  a  Clay  seam, 
thus 

a,  18  to  24  inches  in  Coal, 

b,  J-  inches  in  Clay. 

c,  4  inches  Coal. 


Localities. 


Baugh  Branch- 
No.  1 — near  Dicker- 
son's. 


Shoal     Creek, 
Dickerson's  mill. 


at 


Wmd  Cat  and  Shoal 
Creek, near  its  mouth 
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58 
59 


60 
61 


Thickn;ess. 

Total. 

3 
ft- 

H- 1 
O 

ft: 

M 

(T> 

o 

«J 

r/j 

2 

6 

188 

13. 
-^4 

15 

203 

If 

1 

6 

204 

7| 

1 

t 

205 

t 

Desoription  of  Strata. 


Sandstone,  full  of  Stigmaria  licoi- 
des 

Thinly  laminated,  sandy  Shale, 
with  carbonaceous  markings 
and  thin  argillo-calcareous  lay- 
ers. Varies  from  15  to  20  feet 
in  thickness 

Coal  C 

Fire  Clay 


Localities. 


Wild  Cat,  at  Mrs 
Parton's. 


ECONOMICAL  GEOLOGY. 


COAL. 

This  mineral  underlies  the  whole  county  but  is  easily  accesible  in 
the  eastern  half  only,  which  may  be  denominated  the  "Goal  region.'^ 
This  part  of  the  county  is  peculiarly  favored  in  this  respect.  Though 
there  is  but  one  thick  bed,  still  this  is,  we  may  say,  coextensive  with 
the  whole  region,  being  easily  reached,  either  by  drifting  or  shafting^ 
in  nearly  every  part  of  the  eastern  half  of  the  county.  In  the  ex- 
treme south-eastern  part  of  the  county,  however,  it  is  high  up  in  the 
hills,  and  is  often  entirely  wanting,  owing  to  the  irregularity  in  the 
surface  fieatures  of  the  country.  But  when  the  thick  bed  (Coal  A)  is 
absent,  two  thinner  ones  approach  near  the  surface.  One  of  these 
lower  beds,  (Coal  B)  is  28  inches  thick,  and  is  worked  with  profit  m 
regions  where  Coal  A  is  not  present.  This  Coal  (Coal  B)  appears  to 
thicken  as  it  goes  south.  It  is  equivalent  to  No.  80  of  the  Adair,  Linn 
and  Sullivan  county  section,  which  represents  it  as  being  from  3^  to  4 
feet  thick,  and  worked  in  Adair  county,  on  the  Chariton  Kiver,  above 
Nineveh.  Only  a  few  exposures  of  it  were  seen  in  this  county,  but  I 
hardly  think  it  will  be  found  with  a  thickness  over  two  feet  and  a  half. 

The  lowest  Coal  found  (Coal  C)  occurs  from  15  to  20  feet  below 
Coal  B,  and  was  nowhere  seen  showing  a  thickness  greater  than  18^ 
inches.    It  is  only  in  the  south-eastern  p  art  of  the  county,  and  near 
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the  Chariton  Eiver,  that  it  is  found  near  the  surface.  Not  much  min- 
ing has  been  done  in  the  county  heretofore,  but  at  presentit  promises 
to  become  quite  an  industr3^  A  great  deal  of  land  has  already  been 
leased  for  mining  purposes,  and  her  Coal  region  bids  fair  to  become  a 
source  of  great  wealth  to  the  county.  For  this  to  come  to  pass,  how- 
ever, the  mining  must  be  sysieinatia^  and  considerable  outlays  be 
made  for  the  proper  machinery,  etc.  With  a  railroad  running  east  and 
west  through  the  county  she  will  be  enabled  to -supply  Coal  to  the 
north-western  counties  of  this  State  and  beyond.  A  road  running  in 
this  direction  has,  I  understand,  already  been  located.  Unfortunately, 
the  present  road,  the  Burlington  and  South-western,  passes  through 
the  western  border  only  of  the  Coal  field. 

The  Coal,  as  seen  in  the  banks,  is  remarkably  dry  and  soft,  and  is 
apparently  free  from  sulphur.  Average  samples  have  been  collected 
of  Coals  A  and  B  for  analysis,  which  will  be  found  in  Mr.  Chauvenet's 
report. 

Coal  A. 

This  is  variable  in  thickness,  varying  from  32  inches  to  Z\  feet. 
At  one  place  I  was  told  that  it  reached  four  feet,  but  was  unable  to 
see  it,  as  loose  dirt  had  slipped  from  above  and  concealed  it. 

The  first  locality  examined  where  this  Coal  is  exposed  was  at 

Mrs,  Markham's   Coal  Bank, 

an  Sec.  29,  T.  %^^  R.  18,  on  a  branch  emptying  into  Blackbird  Creek. 
At  this  place  the  following  Section  was  made : 

Section  9. 

No.    1.    49  feet  Slope  with  fragments  of  Limestone  No.  5,  and  with  outcrops 
of  red  Clay. 
3  feet  -1-  blue  argillaceous  Shale. 
9  inches  ash  blue,  jointed,  argillaceous  Limestone.    No.  3.  General 

Section. 
1  foot  dark  blue  argillaceous  Shale. 

18  inches  to  2  feet  green  calcareous  Shale,  with  Limestone  nodules 
at  the  middle. 
No.    6.    3  feet  irregularly  bedded  ash,  drab  and  blue,  earthy  Limestone — 

sometimes  imperceptibly  passing  into  calcareous  Shale. 
No.    7.    9  inches  drab  Shale  with  occasional  Limestone  nodules. 
No.    8.    1  foot  dark  pyrito-calcareous  Shale. 
No.    9.    6  inches  bituminous  Slate. 
No.  10.    Coal  A.    Said  to  be  3  feet  in  thickness. 


No. 

2. 

No. 

3. 

No.. 

4. 

No. 

5. 
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The  same  Goal  is  found  at  Mr.  Davis  Dickerson's,  on  Dickerson's 
Eun,  in  N.  E.  qr.  S.  W.  qr.  Sec,  7,  T.  65,  R.  16. 
The  Section  here  is. 

No.  1.    85  feet  Slope  from  hill  top. 

No.  2.    6  inches  ash  blue,  fine  grained,  compact  Limestone.    No.  13,  General 

Section. 
No.  3.    5 J  feet,  nearly  all  bituminous  Slate. 
No.  4.    4  feet  Coal.    This  Coal  was  not  visible,  and  thickness  is  given  upon 

authority  of  Mr.  Dickerson.    Coal  A. 
.  No.  5.    4  feet  Slope. 
No.  6.    3J  feet  argillaceous,  ash-blue  Limestone.    No.  25  General  Section. 
No.  7.    10  feet  ^  sandy  Shale  and  Sandstone. 

This  Coal  is  well  exposed  at  many  localities  in  this  neighborhood^ 
on  Baugh  Branch,  Nos.  1  and  2,  Parker's  Branch,  etc.,  and  drainage 
is  easily  obtained.  At  a  few  places  it  has  already  been  opened^ 
among  which  are  Mr.  Rose's  and  Mr.  N.  Livsey's  banks.  At  Dick- 
erson's Mill,  at  103  feet-  below  the  Coal  No.  4  of  the  foregoing 
Section,  Coal  B  is  exposed,  on  the  bank  of  Shoal  Creek.  This  will  be 
mentioned  further  on.  At  Gait's  Mill,  in  S.  E.  qr.  N.  E.  qr.  S.  W.  qr. 
Sec.  35,  T.  67,  R.  18,  on  Shoal  Creek,  Coal  A  is  found  in  the  hills,  seen 
only  as  a  smut  or  rotten  Coal.  By  following  the  bed  farther  in  the 
hill,  however,  it  will  no  doubt  become  of  good  quality.  The  Coal  is 
found  at  a  hight  of  44  feet  above  the  Creek,  with  a  Slate  No.  31,  32  feet 
below  and  11  feet  above  the  Creek.  A  drift  had  been  started 
in  under  this  Slate,  in  search  of  Coal,  but  of  course  without  success^ 
By  referring  to  the  General  Section  it  will  be  seen  that  the  next  work- 
able Coal  below  this  Slate,  is  Coal  B,  69  feet  below.  It  is  a  mistaken 
idea,  that  wherever  there  is  black  Slate  there  must  also  be  Coal. 

Coal  A  is  also  seen  cropping  out  on  the  ridge,  east  of  Hargrave's 
(Chariton)  Mills,  and  is  worked  by  Mr.  H.,  one-quarter  of  a  mile  away. 
On  the  hills,  around  Woodard's  Mill,  in  S.  E.  qr.  Sec.  30,  T.  67,  E.  17,  it 
is  also  exposed.  At  Mr.  Well's,  in  the  S.  W.  qr.  N.  W.  qr.  Sec.  29,  T. 
67,  R.  16,  it  is  worked  occasionally,  and  is  said  to  reach  a  thickness  of 
Si  feet.  From  Mr.  Wells'  it  enters  Iowa,  and  is  worked  quite  exten- 
sively at  Pleasant  View  (Hill  Town),  in  that  State. 

Coal    B. 

This  is  not  so  extensive  a''  surface  Coal"  as  Coal  A,  being  found 
only  in  the  south-east  part  of  the  county,  on  Chariton  River,  and  on 
Shoal  Creek,  near  its  mouth.  At  Mrs.  Nancy  Barton's,  on  Wild  Cat 
Creek,  in  S.  E.  Sec.  6,  (?)  T.  64,  R.  16,  both  Coal  B  and  Coal  C  are  ex- 
posed, with  the  following  order  of  succession  in  the  strata  : 
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No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

No.    1.    Long  Slope—perhaps  75  feet. 

No.    2.    10  feet  i  deep  blue,  slabby  Shale— argillaceous. 

28  inches  Coal,  with  a  thin  Clay  parting  4  inches  from  the  bottom. 

15  to  20  feet  thinly  laminated  blue  and  drab  sandy  Shale. 

18  inches  Coal  C. 

Fire-Olay  in  the  bed  of  the  creek. 

Mr.  Preston  Munlick  has  the  same  Coal  on  his  place,  two  miles 
down  the  stream. 

At  Mr.  Jno.  A.  Ledford's,  in  S.  W.  qr.  N.  E.  qr.  Sec.  31,  T.  65,  E.  17, 
Mr.  West  found  Goal  which  I  regard  as  Coal  B.  The  following  is  a 
section  made  by  him  at  this  point: 

No.    1.    Slope. 

No.    2.    24  feet  argillaceous  drab  Shale.     Tute?i7nerg el  ooquys  m  the  lower  part. 
No.    3.    2J  feet  bituminous  Slate,  with  large  flattened  concretions. 
No.    4.    18  to  24  inches  Coal.    This  is  about  30  feet  above  South  Blackbird 
Creek. 

At  Mr.  Dickerson's  mill,  Coal  B  is  again  found  exposed,  exhibiting 
a  thickness  of  22  inches.  It  is  overlaid  by  5^  feet  of  dark  blue  Shale, 
passing  into  semi-bituminous  Shale  at  the  bottom,  with  large  pyritous 
concretions  just  over  the  Coal.  There  is  considerable  Sulphur  in  the 
Coal  at  this  point,  present  as  an  efflorescence  on  the  surface.  The 
rocks  and  Coal  are  very  irregular  here,  there  being  several  breaks  in 
the  beds. 

This  region  seems  to  be  specially  favored  by  nature.  In  the  hills 
Coal  A  is  found  ;  while  in  the  lowland  Coal  B  will  be  reached  at  a 
shallow  depth. 

From  my  observations  in  the  county,  I  feel  safe  to  state  that 
there  is  hardly  an  acre  in  the  eastern  half  without  at  least  one  of  the 
three  Coals  on  it,  and  within  easy  reach.  Some  of  the  creek  bottoms 
are  exceptions;  for  though  the  Coal  may  have  been  there  at  one  time, 
it  has  subsequently  been  removed  and  replaced  by  later  deposits. 

The  following  is  a  list  of  most  of  the  banks  and  outcrops  of  Coal 
in  the  county : 
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Goal  List- 


Section. 

CD 

1 

24 

2 

29 

3 

N.  E.  S.  E.  20 

4 

S.  E.  K  E.  34 

5 

S.  W.  35 

6 

K  W.  S.  E.  14 

7 

SJ  S.  W.  5 

8. 

K  B.  N.  W.  4 

9 

N.  W.  34 

10 

K.  W.  27 

11 

N.  E.S.W.  35 

12 

S.  W.  27 

13 

N.W.  S.  E.  82 

14 

N.E.K  E.30 

15 

K  W.  N.  E.  30 

16 

ISr.  W.  S.  E.  19 

17 

K.  E.  N.  E.  27 

18 

80 

19 

S.  W.  S.  W.  29 

20 

S.  E.]Sr.W.4 

21 

N.  E,  S.  W.  7 

■22 

S.  W.  N.  W.  7 

23 

N.  E.  82 

24 

N.E.  S/E.  26 

:25 

S.  E.  S.  W.  23 

26 

1 

27 

S,  E.  10 

28 

S.  W.  20^(?) 

29 

S.  E.  (?)  20 

:jo 

S.  E.  18 

T. 


OWXERS. 


G.  Oorpron 

Markham  &  Beiitley 

J.  F.  Crabtree 

Thos.  Loyd. 

Hugh  Roberts 

Gus     Wessel 

_ -Bramhaul ... 

— - —  Hockins.... 

J.  W.  Ko  Shelton... 

C.  P.  Torrey 

Jas.  Triplett 

Wells 

M.  A,  Harg-raves.... 

Dickerson., 

— Rose 

I.  Featlierly.. 

H.  H.  Green.. 

Wm.  Bruce , 

_  Holmes  (?).... 

-^ Jones  (?) 


Coal. 


A. 


Remarks. 


Reached  in  shaft  at  45  feet 

below  railroad. 
Coal  banks  worked  more 

than  any  others. 
Crops  out ;  also  a  bank. 

Crops  out. 

Crops  out. 

Old  bank. 

Reached  in  shaft  at  40  feet 

below  railroad. 
Crops  out  in  railroad  cut. 


Crops  out. 

Crops  out  around  Gait's 

mill. 
Crops  out. 

Old    bank— worked    but 

little. 
Partially  opened  bank. 

Crops  out. 

Crops  out  and  worked  a 

little. 
Crops  out  at  50;feet  above 

Shoal  Creek. 
Crops  out   S.  and  E.  of 

Woodard's  mill. 
Bank. 

Crops  out  in  hills,  and  is 

also  worked. 
Crops  out. 

Bank. 

Crops  out. 

Worked. 

Crops  out  in  the  road. 

Crops  out  near  Cooley's 

mill. 
Old   bank,   worked    but 

little. 


Old  bank. 
Banks. 
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Coal  /vfsjf—Coutinued. 


52 


31 
32 
33 
34 

35 
36 
37 
38 
89 
40 
41 


Section. 


S.  W.  18 
S.  E.  S.  E.  12 

N.  E.  N.  E.  11 

1 

N.  W.  17 

S.  •W,N.E.  6 

S.  W.  N.  E.  31 

S.  J  N.  E.  21 

S.  E.  6  (?) 

S.  W,  9  (?: 

S.  E,  6  (?: 


T. 

R. 

65 

18 

67 

17 

67 

17 

67 

17 

64 

17 

65 

16 

65 

17 

65 

17 

64 

16 

64 

16  ' 

64 

16 

Owners. 

Jones 

— Wages 

N.  Livsej' , 

E,  Burns 

• Dickerson 

J.  A.  Ledford 

H.  Houtz.. .• 

Nancy  Part  on  .... 

Pres.  Munlick 

Nancy  Parton 


Coal. 


B. 


0. 


Remarks. 


Old  bank. 

Crops  out— 36  inches. 

Bank. 

Bank. 

Old  bank— abandoned. 

Crops  out. 

Crops  out. 

Worked  a  little. 

Worked  a  little. 

"Worked  a  little. 

Crops  out. 


Beside  the  foregoing,  there  are  many  localities  where  Coal  crops 
out;  generally  Coal  A,  and  where  a  little  work  has  been  done,  but 
which  are  unnecessary  to  mention. 

LIMESTONES. 

Nos.  3  and  5  of  the  General  .Section  will  burn  into  good  Lime, 
and  are  found  high  up  in  the  hills.  The  other  Limestones  are  too  ar- 
gillaceous to  make  white  Lime — or  of  the  best  quality. 

HYDBAULIC    CEMENT. 

No.  25  appears  to  possess  properties  which  render  it  suitable  for 
this  purpose. 

BUILDING    ROCK. 

Numbers  3  and  5  are  excellent  building  stones,  being  easily 
dressed,  and  capable  of  standing  the  weather.  No.  1  will  also  do  well 
for  building  when  a  Sandstone  is  desired,  and  Nos.  7  and  27  are  some- 
times (though  seldom)  suitable  for  that  purpose, 

SAND    FOR    MORTAR. 

The  Sand  along  Shoal  and  other  Creeks  may  possibly  answer  for 
mixing  mortar,  though  it  is  generally  exceedingly  fine  and  dirty. 
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ROAD    MATEEIAL. 

The  Gravel  along  Chariton  Kiver  will  answer  for  this  purpose^ 

PAINT    CLAYS. 

Part  of  No.  6  will  make  paint,  capable  of  being  used  for  ordinary 
painting. 

PIKE    CLAYS. 

This  is  found  in  connection  with  all  the  Goals,  but  it  is  of  inferior 
quality. 

IRON    ORE. 

Fragments  of  compact  red  Hematite  were  found  in  the  Drift,  but 
no  ore  of  practical  use  occurs  in  the  county. 

COPPER. 

Small  masses  of  native  Copper  are  said  to  have  been  found  in  the 
Drift  in  the  eastern  half  of  the  county.  Many  suppose  "a  vein  to  run 
throughout  the  county,  but  to  one  acquainted  with  such  matters  this  is 
evidently  a  mistake  ;  neither  will  there  be  any  of  importance  found, 
occurring  in  any  other  way  in  the  county. 

GOLD. 

1  was  told  by  several  persons  that  Gold  has  been  found  in  minute 
grains  in  dilFerent  parts  of  the  county.  This  being  the  fact  it  is  found 
in  Drift.  The  impression  prevails  among  many  that  Gold  will  be 
found  in  '^  paying  quantities  somewhere  in  the  county."  This,  how- 
ever, is  a  great  mistake,  and  it  is  an  utter  waste,  both  of  time  and 
money,  to  search  for  it.    The  same  may  be  said  of 

LEAD. 

The  occasional  finding  of  small  grains  does  not  militate  against 
this  fact  in  the  least. 

TIMBER. 

The  greater  part  of  the  eastern  half  of  the  county  is  well  tim- 
bered. There  is  also  much  good  timber  along  the  streams  in  the 
western  part.    In  the  bottoms  the   trees  often  grow  to  a  great  size, 

Q.  B—19 
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and  make  good  lumber.  There  are  quite  a  number  of  saw  mills  in  the 
county,  most  of  which  were  in  operation  at  the  time  of  m^^  visit,  and 
they  are  fast  turning  the  woods  into  lumber.  Along  Chariton  Kiver 
and  Shoal  Creek  there  are  many  Sugar  trees,  and  much  sugar  is  made 
from  them.'^' 

The  principal  trees  of  the  county  are  Red,  Black,  White  and 
Black-jack  Oaks,  Shellbark  and  common  Hickory,  Elm, Bla^ck  Walnut 
(some  trees  of  great  size),  Linn  (scarce),  Ash,  Maple,  Sugar  Tree, 
Buckeye,  Eed  Haw,  Crab  Apple,  Wild  Cherr}^  Willow,  Cottonwood, 
Red  Birch,  etc. 

AGRIOULTURK 

SOIL. 

There  is  a  great  diversity  in  the  soil.  It  varies  from  a  rick,  black 
loam,  as  found  in  the  bottoms,  to  a  sandy,  yellowish  or  reddish  clayey 
mixture.  In  the  bottoms,  especially  along  the  Chariton  River  and 
Shoal  Creek,  the  soil  is  black,  deep  and  rich,  while  on  the  high  land  it 
is  of  a  clayey  character,  reddish  or  yellow  in  color,  and  often  cold  and 
poor.  The  red  Soil  is  the  best.  On  most  of  the  ridge  land  the  Soil  is 
thin  and  poor,  but  there  are  spots  of  excellent  ground  on  the  wide 
ridges. 

CROPS,    Etc. 

Some  parts  of  the  county  are  well  adapted  for  wheat,  others  for 
tobacco,  and  others  for  oats  ;  but  taken  as  a  whole,  corn  is  the  most 
reliable  and  profitable  crop.  Oats  will  rank  next.  Wheat  has  not  had 
a  fair  trial,  as  it  seems  to  be  a  settled  thing  that  it  will  not  do  well 
here.  The  consequence  is  that  most  of  the  flour  used  in  the  county  is 
brought  from  Iowa.  The  farmers  should  pay  more  attention  to  it ; 
they  have  the  land  to  raise  it.  They  may  not  get  such  large  crops  as 
are  raised  in  other  parts  of  the  State,  but  they  at  least  will  have 
enough  to  supply  home  consumption. 

I  was  told  that  rye  was  formerly  successfully  cultivated ;  the 
average  yield  being  between  35  and  40  bushels  to  the  acre.    There 

*  It;  may  be  of  interest  to  some  to  know  the  following  yield,  of  the  Messrs,  Dickerson's  (Dicker- 
vSon'sMill)  Sugar  Cami^  this  Season  : 

No .  of  pounds  sugar  made 2,135 

Ko ,  of  gallons  of  syrup  made. 37 

No.  of  trees  tapped. « 466 

No.  of  gallons  of  water  obtained lo,91(> 

No .  of  days  engaged 25 

The  above  v^as  [uruished  me  by  Mr.  Dickerson. 
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are  many  fine  meadows  in  the  county,  sown  in  timothy,  the  average 
yield  of  which  is  1^  tons  to  the  acre.  In  some  localities  it  is  heavier, 
a  few  meadows  bringing  as  much  as  2  tons  to  the  acre  ;  this  is  a  rare 
case,  however. 

The  following  are  carefully  averaged  yields  to  the  acre,  of  the 
various  products  raised,  being  made  up  from  the  reported  yields  of 
many  of  the  best  farmers  in  the  county  : 


CRor. 

Lowest  Yield. 

Highest  Yield. 

Average. 

i  ^orn"'^............. 

15  bushels..  

60  bushels 

37 J  bushels 

Oats....... 

20  bushels 

Can  hardly  average 
But  little  raised 

40  bushels 

30  bushels 

Wheat 

—so  little  raised 

Tobacco 

800  pounds 

27i  bushels 

ftye....... 

A  little  raised 

Timothy  Hay 

Ih  tons.. ....,,>. 

STOCK 

.  • 

The  farmers  are  beginning  to  pay  some  attention  to  raising  cattle  ; 
"^^  Short-horns  "  and  *' Devonshire  ^'  being  the  breeds  in  favor.  But  few 
fine  horses  or  mules  were  seen  raised  for  other  than  home  use. 


*Mr.  Dickerson  VOickerson's  Mill)  informed  me  that  he  has  averaged  65  bushels  of  corn  to  the 
«,cre  on  his  hottom  land  every  year  he  has  raised  it.    This  is  in  the  Sugar  Tree  country. 


CHAPTER  XVII. 


SCHUYLER    COUNTY. 


BY   CHAHLEB  J.  NOKWOOD. 


HISTOEIOAL,    Etc. 

This  county  lies  immediately  east  of  Putnam  county,  with  the 
Chariton  River  as  the  dividing  line.  On  the  north  it  is  bounded  by 
parts  of  Appanoose  and  Davis  counties,  Iowa ;  on  the  east  by  Scot 
land  county,  and  on  the  south  by  Adair  county.  In  form  it  is  nearly 
square,  though  a  little  wider  east  and  west  than  north  and  south.  It 
is  crossed  by  two  railroads — the  St.  Louis,  Kansas  City  and  Northern^, 
and  the  Missouri,  Iowa  and  Nebraska — both  of  which  are  in  operation. 

The  county  was  organized  about  the  year  1846,  and  the  county 
business  transacted  at  a  small  place  called  Tippecanoe,  which  has 
long  since  passed  away.  Afterwards  Lancaster  was  selected  as  tha 
county  seat  and  a  court  house  built.  This  place  is  not  situated  ex- 
actly in  the  center  of  the  county,  but  still  is  easily  accessible  from 
any  part.  The  county  is  a  small  one,  its  territory  being  embraced  in 
an  area  of  about  342  square  miles. 

TOPOGRAPHY. 

The  county  varies  in  its  surface  features  from  the  broken  to  roll- 
ing and  even  flat.  It  is  about  evenly  divided  in  these  characters. 
The  broken  or  hilly  uplands  gradually  descend  into  level  lowlands^, 
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which  pass  by  gradual  slopes  into  gently  rolling  or  undulating  prairie, 
and  this,  in  turn,  as  it  nears  the  streamS)  becomes  hilly  and  often  quite 
'broken.  In  the  northern  part  of  the  county,  the  rolling  character  seems 
to  predominate ;  the  surface  usually  rises  gently  from  the  bottoms, 
gradually  merging  into  rolling  land,  which  will  again  vary  from  flat  to 
undulating  prairie.  This  is  especially  the  case  in  that  part  of  the 
county  east  of  the  '*  Grand  Divide."  This  Grand  Divide  is  a  highly 
elevated  plateau,  which  appears  to  be  a  continuation  of  the  Grand 
Divide  between  the  Missouri  and  Mississippi  Rivers,  having  an  irregu- 
lar north  and  south  course,  and  at  some  points  rising  to  a  height  of  180 
feet  above  Chariton  River.  The  country  slopes  ofl"  irregularly  from 
this  ridge  or  divide,  becoming  quite  hilly  on  the  west  toward  Chariton 
River,  but  more  gentle  on  the  east.  The  south-eastern  corner  of  the 
county  is  extremely  broken,  rising  into  rough  ridges  and  hills  in  the 
vicinity  of  streams,  and  extending  a  considerable  distance  on  each 
side  of  them.  Most  of  the  broken  land  lies  near  the  Chariton  River. 
The  bottoms  along  the  streams  vary  in  width  from  one-eighth  of  a 
mile  or  less  to  two  miles.  The  latter  is  the  width  of  the  Chariton 
River  bottoms  at  some  places.  Lancaster  is,  perhaps,  the  highest  point 
in  the  county.  Downing,  which  is  about  one  mile  and  a  half  west  of 
the  east  line  of  the  county,  is  100  feet  lower,  and  is  from  50  to  GO  feet 
above  the  Chariton  River  bottoms.  The  country  immediately  east  of 
Lancaster  is  made  up  of  rolling  prairie  and  low,  flat  ridges,  with  wide, 
shallow  valleys  between.  It  is  very  seldom  that  the  streams  are  in 
immediate  contact  with  the  hills;  usually  a  "bottom"  is  interposed 
between,  extending  on  both  sides  of  the  stream.  With  but  few  excep- 
tions, this  is  the  case  even  on  the  Chariton  River.  It  will  be  seen  by 
the  foregoing  that  but  little  of  the  county  is  so  broken  as  to  render  it 
unfit  for  cultivation. 


HYDROGRAPHY. 


STREAMS. 


The  county  is  cut  up  by  numerous  small  streams—mostly  branches 
of  Fabius  River.  The  principal  ones  are  Chariton  River,  Middle 
Fabius,  South  Fork  of  Middle  Fabius,  North  Fork  (of  Fabius),  South 
Fork  of  the  North  Fork  of  Fabius,  Bushy  Branch,  Elm  Creek,  Lick 
€reek  and  West's  Branch.  The  Grand  Divide  is  naturally  the  great 
water-shed  of  the  county,  and  those  streams  on  the  east  flow  south- 
east,  while  those  on  the  west  flow  south-west.  The  banks  of  the 
streams  are  usually  low,  seldom  more  than  5  feet  in  height.    The  beds 
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of  most  of  the  streams  are  muddy,  and  as  a  consequence  good  fords 
are  rare  in  wet  seasons,  when  the  creeks  are  full. 

WATER    POWER. 

Except  on  the  Chariton  River,  there  are  no  good  localities  for 
water  mills.  On  that  stream  a  few  have  already  been  built  and  are  in 
operation.  The  other  streams  are,  in  ordinary  seasons,  too  shallow 
and  sluggish  to  afford  sufficient  power  for  mill  purposes.  There  are^, 
however,  quite  a  number  of  steam  saw  mills  (usually  with  a  grinding 
attachment)  in  the  western  part  of  the  county. 

WELLS    AND    SPRINGS. 

Water  is  easily  obtained  anywhere  by  digging  wells.  On  most  of 
the  ridges  it  is  reached  at  from  15  to  25  feet,  while  at  Lancaster,  I  am: 
told,  a  good  supply  may  be  obtained  within  40  feet,  this  being  the 
maximum  depth  of  many  of  the  wells.  Many  of  them  are  much  less^. 
perhaps  owing  to  the  irregularities  of  the  surface. 


GENERAL  GEOLOGY. 

There  are  but  few  exposures  of  rock  in  the  county,  and  these  ar€^ 
confined  to  the  western  border,  along  Chariton  River,  and  are  only 
found  north  of  the  dividing  line  between  townships  65  and  66. 

The  Quaternary  formation  effectually  conceals  any  rocks  there^ 
may  be  in  the  remainder  of  the  county. 

The  formations  found  in  the  county  include  the  Quaternary  and 
Goal  Measures. 

QUATERNARY. 

This  formation  overlies  the  whole  county,  and  is  remarkably 
thick,  when  it  is  taken  into  consideration  that  only  three  of  its  four 
divisions  are  present. 

These  divisions  are  Alluvium,  Bottom  Prairie  and  Drift. 

Alluvium  and  Bottom  Prairie  present  their  usual  characteristics^, 
and  are  found  along  the  various  streams  and  in  the  valleys. 

As  is  the  case  in  Putnam  county,  and  in  fact  in  all  the  northern 
counties  of  the  State,  the  Drift  is  remarkably  thick.  Nearly  all  of 
the  material  going  to  make  up  the  hills  (especially  in  the  eastern  part 
of  the  county)  may  be  referred  to  this  formation.  Also  the  Gravely 
some  of  the  Sand  beds,  etc.,  along  the  creeks.    Olays  enter  largely  ini 
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the  formation,  and  I  was  inclined  for  awhile  to  believe  some  of  the 
upper  beds  referable  to  the  Bluff  or  Loess  formation  ;  this,  however, 
I  now  think,  is  not  the  case.  Or  if  so,  it  is  very  sparingly  developed. 
It  was  not  deemed  necessary  to  make  an  exact  measurement  of  this 
formation,  nor  would  it  really  have  been  possible  to  do  so  ;  but  it  un- 
doubtedly reaches  a  thickness  of  100  feet  or  more. 

Boulders  of  Syenite,  Granite,  Diorite,  Kosy  Quartzite,  fragments 
of  BLornblendic  rock,  Ohloritic  schist,  etc,  were  observed  in  this  for- 
mation. Some  of  the  boulders  are  rounded  on  one  dde,  while  the 
other  is  planed  off  smooth,  with  occasionally  parallel  grooves  or 
scratches.    This  is  evidently  due  to  glacial  action. 

COAL     MEASUEES. 

Although  the  rocks  are  concealed  by  Quaternary  deposits 
throughout  nearly  the  entire  county,  still  it  is  very  probable  that  the 
whole  county  is  underlaid  by  Coal  Measures,  and  it  is  thus  laid  down 
on  the  map.^^  As  there  are  but  few  rock  exposures  in  this  county,  I 
visited  Pleasant  View,  (Hilltown,)  Iowa,  where  the  same  Goal  is 
worked  that  is  seen  on  Chariton  River  in  this  county.  By  examining 
the  rocks  associated  with  the  Coal  there,  and  following  down  Chari- 
ton Kiver,  carefully  examining  every  point  where  any  exposures  of 
rocks,  Coal,  etc.,  were  to  be  seen,  I  am  enabled  to  construct  the  fol- 
lowing vertical  section : 


*  The  extreme  south-eastern  part  of  the  county  may  he  an  exception  to  tins .  &uh-c".rhor)iferous 
rocks  of  the  age  of  the  St.  Louis  Limestone,  are  known  to  occur  in  the  south-west  part  of  Scotlanc\ 
county,  about  6  miles  east  of  south  of  Memphis,  and  they  may  extend  into  this  county.  This  will  be 
determined  when  the  examination  of  Scotland  county  is  made. 
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General  Seciioji. 


No. 

Feet. 

Inches. 

Descrii:tion  op  Strata, 

1 

2 

3 
1 

6 

Red  and  green  Clay. 

Hard  blue  and  gray  Limestone,  with  a  thick  brown  crust. 
Color  varies  from  blue  to  ash.    Contains  Fusulina  ro- 
husta^  minute  Orinoid  columns,  and  Chaetetes   millepoTa- 
ceus  both  in  large  and  small  masses. 

Buff  calcareous  Shale. 

3 

6 

4 

4 

1 

2 
3 

1 

2 

1 
6 
1 
3 

2 
1 

Hard,  thick-bedded  Limestone,  usual  color  blue,  shading  to 

0 

dove,  but  is  also  yellowish  drab  in  some  localities ;  fine- 
grained and  generally  compact,  though  sometimes  it  is 
shelly  on  top  ;  weathers  with  chocolate  brown  or  bull 
crust;  the  upper  surface  is  often  covered  with  finely 
comminuted  fragments  of  fossils,  which  stand  out  in  re- 
lief.    Fossils  Prod.  Splendens,  Athyris  Miss  our  iensis,  A. 
subtilita,  Rhynconella  Algerii^  (?)  Discina  MissoicriensiSf 
Spr.  {M.)  plano-convexus^  Choyietes  mesoloba,  Oh.  Yernm- 
iliana,  Lophophyllum  proliferiimi^  etc. 

Blue  calcareous  Shale;  abounds  in  large'*Crw^o^fi?a^ columns, 

6 

7 

3 

fi 

and  [contains  MeekeUa    strmto-costata,     Pi^od.   costatus, 
Athyins,  Chonetes^  etc. 

Blue  Clay,  banded  with  yellow. 

Soft  Limestone;  color  variable,  changing  from  blue  to  bluish 
drab,  mottled  with  chocolate.      Weathers  with  a  deep 
brown  or  bufi"  crust.     Sometimes  is  quite  friable,  and 
passes  into  calcareous  Shale,  with  large  nodules  of  Lime- 
stone. 

Drab  calcareous  Shale, 

9 

Limestone,    Occurs  in  several  layers.    The  upper  is  som  e- 
what   concretionary  or  nodular,  has  a  soft,  brown  crust, 
is  12  inches  thick,  and   abounds  in  fossils  on   the  sur- 
face, of  which  Fr.   Prattenanus    and   Ch,    mesoloha  are 
the  most  conspicuous.     The  lower  part  occurs  in  two 
rhomboidally   jointed  beds  which  are  tolerably  regular 
and   compact,    and  contain    /S>.  earner atus,  Ch.  mesoloha, 
Crinoid  columns,  etc. 

Buff,  calcareous  Shale,  passing  into  Limestone. 

Drab  argillaceous  Shale. 

10 

.... 

11 

12 

Bituminous  Shale, 

13 

Bituminous  Coal.     Kanges    from  8    to  3^    feet.    Equiva- 
lent to    Coal  *' A"  of  Putnam. 

Under  Clay. 

Hard,      mottled,      ashy- white     Limestone—ashy     white 
splotched    with  yellow.    Varies    from   compact  to  fri- 
able. 

14 

15 
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General  Section— Qoi\tm\XQ({. 


No. 

Feet. 

Inches. 

Description  of  Strata, 

16 

4 

6 

Limestone,  usualiy  divided  thus : 

a  2  feet  soft  buff  Limestone,  containing  Prod, 
costatus^  Prod.  Prattenanus^  var^ceguieos- 
iatus.  Athyris^  Schizodus^  Ch,  77iesoloba 
and  Crinoid  columns 

b  1  foot  drab  and  ashy  white,  very  friable, 
and  nodular  Limestone,  abounding  in 
organic  r  emaiiis,  viz :  Prod,  muricatus, 
(especially  abundant)  Spr.Ke^ituckensis^ 
Athyris  suhtilita,  A.  Maconensis,  Hemi- 
■profiites  crassus.,  C/ionetes  onesoloha^  etc, 

G  1  foot  compact,  ash-colored  argillaceous 
Limestone. 

d  6  inches  friable  Limestone,  with  the  same 
fossils  as  in  &.  "^^ 

17 

2 

Compact,  ash-colored  Hydraulic  (?)  Limestone,    V^aries 
from  2  to  4  feet. 

18 

,  2 

6 

Bluish  white  clay,  with  buff  or  yellow  bands. 

19 

17 

Dark-bluish,  aro-illo-sandv  Shale,  with  small  concretions 

of  Iron-stone. 

20 

5 

Drab,  sandy  Shale. 

21 

2 

Dark,  earthy,  Shaly  pyrltiferous  Limestone,  breaking 
with  a  iiackly  fracture.     Contains  Spr.  cam.eratus, 
Ch.  mesoloba,  and  Crinoidal  stems. 

22 

3 

Dark  semi-bituminous  Shale,  with  large  concretions  of 
bituminous  Limestone, 

23 

3 

Bituminous  Slate. 

*  Sometimes  all  below  b  are  compact  and  connected  with  No.  17. 

By  comparing  the  foregoing  Section  with,  that  of  Putnam  county 
they  will  be  found  to  correspond  in  many  instances.  The  Limestones 
overlying  and  underlying  the  Coal  however,  are  not  so  compact,  and 
differ  in  a  few  other  points.  These  Limestones  appear  to  become 
more  argillaceous  as  they  enter  Iowa,  occurring  in  thinner  individ- 
ual layers,  but  with  a  total  thickness  greater  than  in  Missouri.  No. 
23  of  the  Schuyler  county  Section  is  equivalent  to  No.  81  of  Putnam 
county ;  by  examining  the  Section  of  the  rocks  in  the  latter  county, 
two  Coal  beds  will  be  found  to  occur  below  the  Slate  (No.  31),  one  at 
a  depth  of  69  feet,  and  another  at  a  depth  of  01  feet.  These  same 
Coals  may  be  looked  for  in  this  county.  Carrying  our  General  Section 
down,  with  the  aid  of  that  made  in  Putnam  county,  we  will  have  as 
No.  24,  a  space  of  69  feet,  then  as  No.  25,  28  inches  Coal,  then  a  space 
of  from  15  to  20  feet,  and  then  18  inches  Coal.    The  Coal  bed  No.  13 
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of  the  Section,  is  the  only  one  exposed  in  the  county.  Upon  first  en- 
tering the  county,  it  was  supposed  that  the  Chariton  River  Coal  (No, 
13  of  the  General  Section)  extended,  perhaps,  entirely  across  the 
county  east  and  west,  but  this  is  now  known  not  to  be  the  case.  From 
the  fact  that  all  the  Coal  that  has  been  discovered  near,  or  east  of 
Lancaster,  was  found  only  in  isolated  masses^  hroTcen^wofn  and  mixed 
heteTogeneoiisly  with  tJie  Drii%  and  with  its  Ojssociate  rocks  occurring 
also  in  the  Drift,  and  from  deep  horings  which  have  been  made  in 
search  of  the  mineral,  but  without  success,  we  are  naturally  led  to 
believe  it  will  not  he  found  in  place  in  the  eastern  part  of  the  county. 
Several  localities  were  visited  at  which  Coal  had  been  found,  but  at 
no  place  was  there  the  least  resemblance  to  a  regular  bed.  Some- 
times large  masses  have  been  found,  but  it  usually  occurs  in  small 
lumps  or  mere  particles.  That  this  Coal  is  the  same  that  is  worked 
on  Chariton  River,  is  proved  by  the  occurrence  of  fragments  of  well 
recognized  Limestone  in  the  Drift  with  it.  A  line  has  therefore  been 
drawn  on  the  map  marking  the  supposed  eastern  limit  in  this  county 
of  the  Chariton  Coal. 

Much  interest  is  exhibited  as  to  the  finding  of  Coal  in  the  county^ 
especially  in  the  eastern  part,  and  this  region  was  specially  studied  with 
that  in  view.  It  was  known  that  the  only  Coal  that  had  been  found  was 
discovered  in  detached  masses  only,  and  many  theories  have  been  ad- 
vanced by  gentlemen  living  in  the  county  as  to  the  cause  of  it.  A 
few  are  that  "it  has  tumbled  from  above;"  "  that  the  Coal  rises  from 
the  west — comes  up  above  the  surface,  and  in  consequence  has  no 
regular  bedding;"  "that  it  is  a  system  of  faulting,"  and  that  it  "  oc- 
curs in  pockets."  I  can  agree  with  none  of  the  foregoing.  There 
appears  to  have  been  at  one  time  (prior  to  the  deposition  of  the 
Drift,)  a  wide  valley  in  the  east,  with  the  Coal — now  known  as  the 
Hilltown  or  Chariton  River  Coal— near  the  surface,  while  the  western 
region  was  made  up  of  high  hills,  with  the  Coal  well  protected,  deep 
beneath  the  surface.  (This  is  represented  by  Figure  A.)  The  waters 
immediately  preceding,  and  during  the  Quaternary  period,  then  came, 
tearing  away  a  certain  amount  of  material,  taking  part  of  the  capping' 
off  of  the  western  hills  but  leaving  the  Coal  on  account  of  its  thick 
covering;  while  the  Coal  in  the  east, being  in  a  valley  and  near  the 
surface,  was,  with  its  associate  rocks,  torn  from  its  bedding.  Figure 
B  is  a  rude  representation  of  the  face  of  the  country  after  this  denu- 
dation  had  taken  place,  preparatory  to  the  disposition  of  the  Quater- 
nary. While  this  was  taking  place  the  waters  in  the  eastern  valley 
were  acting  toward  the  western  hills  in  the  same  manner  that  the  riv- 
ers of  our  day,  during  a  high  stage  of  water,  do  toward  their  bluffs— 
gradually  cutting  them  away.    But  before  this  was  entirely  accom- 
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plished  the  waters  receded,  the  deposition  of  the  Drift  was  completed, 
and  the  Coal  in  the  west  left  unharmed.  Between  the  hills  of  this 
county  and  those  of  Putnam  county,  there  also  seems  to  have  been  a 
valley— shallow,  though  it  may  have  been,  and  wide.  Through  this 
valley  Chariton  Eiver  cut  its  way,  gradually  becoming  deeper  and 
deeper,  the  channel  narrowing  the  while,  and  alluvial  deposits  cover- 
ing its  former  tracks,  till  at  last  it  has  reached  its  present  depth  and 
flows  in  its  present  channel.  Figure  C  represents  the  structure  of  the 
country  as  it  is  at  present.'* 

Although  the  Hilltown  or  Chariton  Kiver  Coal  does  not  extend 
across  the  county  it  is  very  probable  that  the  two  lower  Coals  of  Put- 
nam county  do.  I  refer  to  Coals  B  and  C  of  the  Section  made  in  that 
county.  This,  however,  is  not  a  settled  fsict,  for  sub-carboniferous  rocks 
are  known  to  occur  in  the  south-west  part  of  Scotland  county,  about 
six  miles  south-west  of  MemJ>his,  and  as  no  bores  have  been  made  in 
the  eastern  part  of  this  county,  nor  any  examinations  in  Scotland 
county,  it  is  not  known  how  far  west  these  sub-carboniferous  rocks 
extend  as  the  "surface  rocks."  f  The  exact  facts  in  the  case  can 
only  be  made  out  by  a  series  of  borings,  or  when  Scotland  county 
is  examined,  should  it  be  desired  to  sink  a  bore  or  shaft  either  in  the 
eastern  or  other  part  of  the  county,  I  would  advise  that  it  be  com- 
menced at  as  low  a  point  as  can  be  obtained.  For  the  benefit  of  those 
who  may  propose  to  bore  for  the  lower  coals  (B  and  C  of  Putnam  coun- 
ty), the  depth  at  which  they  should  be  reached  at  a  few  points  is  given. 
At  Lancaster,  at  from  250  to  275  feet;  at  Downing,  150  to  175  feet ;  at 
Griffin,  210  to  230  feet ;  at  Glenwood,  235  to  260  feet.J  It  must  be 
borne  in  mind  that  the  foregoing  calculations  are  based  upon  the  be- 
lief that  the  two  Coals  which  occur  below  the  Slate,  No.  23  of  the  Gen- 
eral Section,  are  coextensive  with  the  county.  I  have  no  doubt  but 
that  they  extend  at  least  to  Lancaster  and  beyond,  but  in  the  south- 
east corner  of  the  county  they  may  possibly  be  cut  off. 

*  It  must  lie  understood  that  these  figures  are  not  intended  to  represent  the  exact  aspects  of  the^ 
country;  they  are  merely  rough  sketches  to  iUustrate  the  explanation  that  it  maybe  more  clearly  un- 
derstood. 

t  By  * '  surface  rock  ' '  is  meant  (in  this  case)  the  Jirst  rocks  below  the  surface . 

I  The  latter  calculation  is  based  upon  the  opinion  that  Glenwood  is  lower  than  Lancaster. 
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ECONOMICAL  GEOLOGY. 

COAL, 

This  mineral  has  been  pretty  fully  discussed  under  the  heading 
of  "General  Geology,"  and  a  few  remarks  added  here  will  end  the  sub"* 
ject.  There  have  been  but  few  mines  opened  in  the  county,  and  these 
are  in  the  north-west  corner.  The  oldest  mines  are  said  to  be  those 
of  Mr.  Elijah  Mock,  worked  near  Ilargrave's  Mills.  In  this  vicinity 
there  are  several  openings.  Mr.  AL  Mock  and  Mr.  Parsons  also  have 
mines  near  the  mills.  In  the  N.  E.  quarter  Sec.  27,  T.  67,  E.  16,  Mr. 
Samuel  Scott  has  a  shaft,  situated  on  North  Polecat  Creek,  Mr.  Wm. 
James,  in  the  N.  E.  S.  E.  qr.  N.  W.  qr.  Sec.  34,  T.  67,  R.  16,  works 
the  same  Coal.  His  mines  are  operated  by  drifts,  of  which  there  are 
three.  These  gentlemen  all  work  the  same  Coal  (No.  13  of  the  Gen- 
eral Section),  the  average  thickness  of  which  is  3|-  feet.  The  dip  of 
the  Coal  is  not  quite  5  feet  to  the  mile  ;  course  about  S.  E.,  or,  more 
correctly,  east  of  south.  It  perhaps  rises  as  it  nears  Adair  county,  as 
a  much  lower  Coal  is  worked  on  Cliariton  River,  near  the  mouth  of 
Hazel  Creek,  in  that  county,  and  the  fall  of  the  river  is  hardly  suffi- 
cient to  overcome  this  dip,  and  allow  the  lower  Coal  to  be  exposed. 

EOAD    MATEKIAL. 

The  Gravel  found  at  some  points  along  Chariton  River  will  answer 
very  well  for  this  purpose.  ' 

BRICKS. 
The  Clay  covering  many  of  the  ridges  will  make  excellent  bricks 

OTHER    MINERALS. 
No  useful  minerals  other  than  Coal  were  found  in  the  county. 

AGRICULTURE. 

This  county,  though  not  rich  in  mineral  deposits,  is,  as  a 
whole,  well  adapted  for  farming.  The  Soil  varies  from  black  to 
reddish.  On  many  of  the  ridges  it  is  thin  and  poor,  but  in  the 
valleys,  (which  are  numerous),  it  is  rich  and  deep.  There  are  one 
or  two  objections  to  the  valley  land,  which,  however,  can  be 
overcome.  The  Soil  is,  as  a  general  thing,  wet,  waxy  and  apt  to  be 
€old.    This  can  be  remedied  by  a  system  of  drainage  and  fertilizing. 
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The  subsoil  is  a  stiff  Clay,  impervious  to  water,  and,  consequently,  in 
wet  seasons  the  water  upon  reaching  this  Clay  is  arrested  and  keeps 
the  Soil  not  only  moist,  as  it  should  be,  but  wet  This  trouble  can  be 
remedied  by  digging  holes  to  a  depth  of  from  8  to  10  feet  (or  even 
less)  in  the  Clay,  at  different  points  in  the  field  to  be  cultivated.  Then 
by  a  series  of  ditches,  each  ditch  terminating  in  one  of  these  holes^ 
the  land  is  easily  drained.  These  ditches  can  be  arranged  at  such 
convenient  distances  from  each  other  as  not  to  interfere  with  the  cul- 
tivation in  the  least.  I  was  told  by  a  gentleman  who  has  a  farm  of 
just  such  land  as  I  speak  of,  that  the  best  fertilizer  he  has  tried  i& 
Buchwheat,  He  sowed  the  buckwheat  one  season,  plowed  it  in,  and 
the  next  season  his  crops  were  nearly  doubled.  Manuring  the  land 
will  be  a  great  benefit  to  it. 

The  following  is  a  list  of  the  various  products  raised  in  the  county,, 
with  their  average  yields.  Many  farmers  raise  much  more  than  the 
average  crops,  but  the  list  will,  I  think,  be  found  correct  for  the 
whole  county: 

Corn » 30  bushels  to  the  acre. 

Oats 35 

Wheat 15 

Buckwheat 40*       '* 

Rye 40 

Timothy 1  to  IJ  tons  per  acre. 

Until  within  the  last  few  years  but  little  attention  has  been  paid 
to  raising  wheat.  The  farmers  have  to  contend  with  the  chinch  bugs 
in  their  spring  wheat,  and  unless  protected  from  the  winds,  the  fall 
wheat  is  frozen  out. 

ORCHARDS. 

Many  fine  looking  young  apple  orchards  were  noticed  in  the 
county,  and  1  understand  considerable  attention  is  now  being  paid 
this  fruit.  But  few  orchards  are  bearing  at  present,  being  loo  young. 
About  1U,000  apple  trees,  some  pear  trees,  plums;  etc.,  have  been  set 
out  in  the  coui^ty.  Indeed,  there  is  hardly  a  farmer  in  the  county  who 
has  not  an  apple  orchard  of  some  size  on  his  place.  But  few  peach 
orchards  have  been  set  out,  the  reason  being,  so  I  am  tpld,  that  they 
do  not  do  well. 


*It  must  be  remembered  that  agi-eat  deal— sometimes  nearly  one-half  of  the  bucliwheat  shatters  off 
before  it  is  harvested. 
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O  E  A  P  E  S  , 


Much  attention  is  bein^  paid  to  grape  culture.  Nearly  every 
farmer  is  trying  the  experiment  of  raising  them,  and  I  am  told  sue- 
cessfuUy.  The  Catmaha  and  IsahellaYaneties  seem  to  have  been  the 
favorites,  but  they  are  not  as  thrifty  as  the  Concord, 


TIM  BEE. 


The  major  part  of  the  county  is  heavily  timbered,  consisting  of 
Black,  Ked,  Rock  Chestnut,  Pin,  Laurel,  some  Post  and  White  Oak 
Common  and  Scaly-bark  Hickory,  Elm,  Black  Walnut,  some  Ash,  Red 
Haw,  Crab-apple,  a  little  Wild  Cherry,  Hazel,  Sumach,  etc. 


CHAPTER    XVIII, 


ANDREVv^  COUNTY. 

BY   G.   C.   BROADHBAD. 


ITS  GEOLOGY. 

SUKFACE    CONFIGURATION. 

This  county  contains  about  455  square  miles.  Its  surface  presents 
quite  a  variety,  including  from  the  rugged  and  irregular  broken,  to  the 
ernooth  and  gently  undulating  plain. 

That  part,  lying  near  the  Missouri  and  Nodaway  Rivers,  is  quite 
broken,  the  bluflFs  often  reaching  above  145  feet,  and  near  the  mouth 
of  Nodaway  River  are  as  much  as  330  feet  high.  Approaching  the 
prairie,  we  find  a  gently  rolling  country.  North  and  East  of  Savannah, 
the  county  is  rolling  and  gently  sloping.  On  Platte  River,  from  Whites- 
ville  to  Rochester,  and  on  One  Hundred,and  Two,  from  Ogle's  Mill  to 
Singleton's  Mill,  the  bottoms  are  narrow,  and  bluffs  often  90  feet  high  ; 
south  and  north,  along  these  streams,  the  bottoms  are  very  wide,  the 
Mils  low  and  slope  very  gentle. 

TIMBER. 

The  wood-land  occupies  more  than  two  thirds  of  the  area  of  the 
county.  The  Missouri  hills  are  well  supplied  with  good  timber,  includ- 
ing White  Oak,  Red  Oak,  Black  Oak,  Burr  Oak,  Black  Walnut,  Cherry, 
Elm,  Ash,  Sugar  Tree,  Coffee  Tree,  Honey  Locust,  Hickory  and  Lin- 
den. The  bottom  lands  also  contain  much  fine  timber. 

STREAMS    AND     SPRINGS. 

The  riatte  and  River  One  Hundred  and  Two,  flow  through  the 
county  from  north  to  south.    The  Nodaway,  a  much  larger  »tream, 
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flows  along  its  Western  border,  and  the  Missouri  bounds  it  on  the 
South-west.  On  the  Nodaway  there  are  several  Mills,  and  the  supply 
of  water  is  suflicient  to  keep  them  employed  during  the  dryest  sea- 
sons.  Good  springs  abound.  Just  west  of  Savannah  there  is  a  very 
fine  one,  which  affords  ample  daily  supplies  of  water  to  many  of  the 
citizens. 

GEOLOGICAL    FORMATIONS. 

In  this  county  are  found  the  Quaternary  and  a  portion  of  the  Up- 
per Coal  Measures. 

QUATERNARY. 

Under  this  head  we  find  the  Alluvium,  Bottom  prairie  Clays,  Bluff 
and  Drift.  The  bottom  prairie  is  best  seen  along  bottoms  of  Platte 
River. 

The  Bluffer  Loess  overspreads  the  Missouri  Bluffs  to  a  considerable 
depth. 

The '' Drift "  is  not  well  exposed,  but  boulders  of  igneous  rock, 
including  Greenstone,  Granite,  red  Quartzite  and  quartzose  Conglom- 
erate, are  found  nearly  everywhere.  Just  below  Amazonia  the  rail- 
road excavations  have  exposed  some  20  or  30  feet  of  Clay,  Sand  and 
rounded  boulders  of  igneous  rocks;  but  none  of  very  large  dimen- 
sions. In  S,  E.  part  of  county,  a  boulder  of  Granite  was  obtained 
which  measured  12  feet  by  10  feet  by  7  feet. 

On  land  of  Monroe  Foltz,  near  mouth  of  Nodaway  River,  the 
*' Bluff  "  Clays  contain  irregular  lumps  of  bog  Iron  ore.  These  pieces 
are  not  very  hard,  nor  are  they  very  heavy ;  they  are  of  a  black  color,, 
and  have  a  very  dark  brown  or  blackish  streak. 

UPPER  CARBONIFEROUS  STRATA. 

The  rock  strata  in  this  county  belong  to  the  Upper  Coal  Measures, 
and  are  included  between  Nos.  186  and  127  of  General  Section  of  Up- 
per Coal  Measures,  '^  with  a  total  vertical  thickness  of  from  370  to  400 
feet. 

No.  186  is  the  highest  well  recognized  rock,  seen.  It  may  be  found 
near  the  hill  tops  from  near  the  mouth  of  Nodaway  River  as  far  up  as 
Ohio  Mills.  Its  total  thickness,  anywhere  seen,  is  about  15  feet.  It 
is  a  grayish-drab,  irregularly  bedded,  generally  occurring  in  layers  of 
about  6  inches  thick,  separated  by  buff,  shaly  partings.  Its  princi- 
pal fossils  are  Sintrilasma  hemipliGata^  AtJiyris  sultilita^  Spirifer 

*  Missouri  Geol.  Surv.  1872--Part  11— p.p.  91 ,  92  and  93. 
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K6ntuG'k6nsis^2^x\dL  Retzia pimctilifera.  The  Limestone  is  unsuitable 
for  any  purpose  excepting  to  make  rough  walls  or  burn  into  lime. 

Our  Section  at  Ohio  Mills  include  a  part  of  this  number,  corrella° 
ted  with  Lower  beds,  thus : 

No.  1.    Slope  from  hill  top. 

No.  2.  3  feet  drab  Limestone,  containing  much  Calc  Spar,  and  a  few  fossils, 
corresponds  to  No.  186  of  Gen.  Sec. 

No.  3.    oj  feet  Shales,  buff,  calcareous  above—argillaceous  below. 

No,  4.  2  feet  fine-grained,  grayish  drab  Limestone,  with  many  minute  Calcite 
specks  diffused,  would  look  well  if  polished ;  weathers  brownish.  Cor- 
responds to  No,  184. 

No.  5.     11  feet  Slope. 

No.  6.    2  feet  buff  porous  and  buff  brown  Limestone,     No.  182« 

No.  7.    35  feet  Slope  to  bottoms. 

No.  8.    10  feet  of  alluvial  bank,  concealing  rocks. 

No.  9.  9  by  2  feet — greenish  drab  Limestone,  contains  Fusulina,  Produetas^ 
etc.    A  portion  is  Shaly.    No,  171. 

No.  10,  3  feet  greenish,  Shaly  Limestone,  containing  ChoneUs^  Sp,  Kejituek* 
ensis^ 

On  Lincoln  Creek,  a  half  mile  from  Nodaway  bottoms,  our  Section 
shows : 

25  feet  Slope,  at  an  angle  of  15  deg. 

65  feet  35  deg.  Slope ;  at  20  feet  from  top  are  fragments  of  buff  Lime- 
stone ;  at  top  is  found  Limestone  corresponding  to  No.  186. 

10  feet  sandy  and  argillaceous  Shales. 

1  i  foot  dark,  coarse  shaly  Limestone,  containing  Myalina  ;  corres- 
ponds to  No.  171. 
No.    5.    10  feet  30  deg.  Slope ;  near  the  lower  part  are  outcrops  of  green  Oiay 
Shales. 

IJ  teet  greenish,  drab  and  shaly  Limestone  ;  resembles  No.  171. 

1^  feet  of  Shales  and  shaly  Limestone. 

2j;feet  of  argillaceous  Shales  ;  blue  at  top,  olive  and  bluish  below. 

12  feet  bufl;  and  a  portion  shaly  and  cellular,  and  mostly  rough 
Limestone,  corresponds  to  No.  161. 

6  i  inches  Clay  Shales. 

3  feet  Slope. 

4  feet  brown  Limestone,  containing  large  Crinoid  stems,  Froductics, 
etc.    No.  160. 

Two  miles  up  the  creek  the  Limestone,  No.  160,  is  found  resting 
on  15  feet  of  green  Shales.  A  quarter  of  a  mile  further,  the  hill  is 
161  feet  high,  with  Limestone  No.  386  near  the  top,  and  No.  160  at  107 
jeet  lower  down,  resting  on  sandy  and  argillaceous  Shales. 
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Near  mouth  of  Nodaway,  we  find  No,  186  near  hill-top,  and  more 
than  200  feet  below,  No.  150  is  seen  above  the  waters'  edge.  Two  and 
half  miles  west  of  Savannah,  Nos.  160  and  161  crop  out  near  the  creek. 
In  Shales  underlying  No.  160  observed  a  cylindrical  form  5  inches  in 
diameter  with  a  central  axis.  The  outside  was  somewhat  rugose,  all 
other  markings  rather  obscure.  I  suppose  it  to  be  a  fragment  of  a 
plant  nearly  related  to  StigmaTia.  Lower  down  stream  Limestone 
appears. 

The  brown  Limestone,  at  CaldwelFs  quarry,  one  and  a  half  miles 
south  of  Savannah,  belongs  to  No.  160  of  General  Section.  It  is  here 
found  4-J  feet  thick,  and  quite  ferruginous,  rather  roughly-bedded  in 
two  layers  of  nearly  equal  thickness,  and  works  rather  freely. 

Near  this  place,No.  160  presents  some  curious  results  of  exposure. 
The  entire  stratum  is  a  little  over  4  feet  thick,  and  intersected  by  ver- 
tical cracks,  on  either  side  of  which  the  rock  is  of  a  different  color, 
the  mass  presenting  alternations  of  brown  and  gray  colors. 

In  the  railroad  just  north,  the  rocks,  whose  position  is  from  15  to 
25  feet  higher  in  the  series,  are  well  exposed,  thus  : 

Section  Jf5, 

No.  1.  18  inches  clark-ash,  shelly  Limestone,  some  of  it  brownish  below,  con- 
tains Myalina  suhqitadrata^  and  abounds  in  Fusulina  cylindrica.  No. 
169.  !> 

No.    2.    3  feet  dark,  olive  Shales.    No.  168. 

No.    3.    1  foot  nodular  and  shelly  Limestone  and  Shales.    No.  167. 

No.    4.    22  inches  even-bedded,  drab  Limestone.    No.  167. 

No.    5.    5  inches  ash-o^ray  fusulina  Limestone.    No.  166. 

No.  6.  3  feet  nodular  and  shelly  fusulina  Limestone,  abounding  in  fossils, 
including  Hemipronites  crassusy  Athyris  subtiliia,  Prod.  Nehras- 
censis,  Prod,  costafiis^  Sp.  came^^atus,  Spr.  planoconvexus,  Chenomya 
Minehaha^  Allorisma  — --.  Syringapora  rnultattenuata.,  Fusulina 
cylindi^ica^  Fenestella ,  and  Crinoid  stems.     No.  166. 

A  General  Section  of  rocks  seen  around  Savannah,  mostly  on  the 
branch  two  miles  north-east,  is  about  the  following: : 

Shales. 

18  inches  to  2J  feet  of  blue,  shelly  Limestone,   containing  Fusulina 

and  Myalina. 
1  foot  dark,  olive  Shales.    No.  168. 
1  foot  of  nodular  and  shelly  Limestone  and  Shales. 
22  inchesjeven-bedded,  drab  Limestone,  containing  Syringapora  rfiult- 

atfenuata    Fusulina  cylindrica^   Myalvaa    suhquadrata    Terehratula 

hovidcns,  Spirifer  cameratus,  Sp.  Koiucckensis. 
No.    6.    2  inches  ash-gray  fusulina  Limestone.    No.  166. 
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No.  7.  3  feet  shelly  and  nodular  Limestone,  abounds  in  Fusiilina^  also  con- 
tains Syringapora  multattenuata,  Pr.  Nehrascensis^  Athyris  suhtilita^ 
and  Allorisma  {C/ieno7nya)  Minehaha. 

No.    8.    3  feet  dark  Shales.    No.  165. 

No.    9.    1  foot  bituminous  Shales.    No.  164. 

No.  10.    4  inches  dark-ash  Shales  with  Fusulina,    No.  163. 

No.  11.  10  inches  dark-ash  colored  shalj^  Limestone,  abounds  iu  Fusulina 
and  contains  Athyris. 

No.  12.  9  feet  yellow  caicareo-argillaceous  Shales,  with  thin  Limestone  bands. 
No.  161. 

No.  13.    4J  feet,  mostly  buff  or  brown  Limestone.    No.  160. 

No.  14.  23  feet  of  sandy  and  Clay  Shales,  near  the  upper  part  is  4  feet  of  light 
blue  Clay  Shales ;  then  a  half  inch  bituminous  Shales ;  then  10  feet 
of  Shales  and  thin  Sandstone  layers;  then  2  to  5|-  inches  Coal. 
Nos.  155  to  159. 

No.  15.  2  feet  mottled,  coarse,  ash-blue  and  gray  Limestone,  abounds  in 
Fusulina^  and  contains  Astartella  vera.    No.  154. 

No.  16.    9  feet  Shales.    No.  153. 

No-.  17.  8 J  feet  of  coarse,  bluish-gray  Limestone,  is  oolitic,  and  abounds  in 
F'usuli?ia,  also  Gontsims  Myalina  Swallovi,  Aviculapecten  and  Monop- 
tera  ;  is  sometimes  cross  laminated,  and  affords  a  strong  and  useful 
building  rock.    No.  152. 

No.  18.    1  to  2  feet  Shales,    ^o.  151.-'^ 

No.  19.    20  feet  irregularly  bedded  blue  and  ash-colored  Limestone.    No.  150. 

No.  17  is  quarried  in  many  places  on  creek  N.  E.  of  Savannah, 
and  formerly  was  hauled  to  St.  Joseph. 

The  upper  members  of  this  Section  are  rather  better  developed 
on  creek  one  mile  north  of  Savannah,  where  they  appear  in  succession 
as  follows  : 

Section  4^. 

No.  1.    Outcrop  of  yellow  Limestone  on  hill. 

No.  2.    About  20  feet  Slope. 

No.  3.  2J  feet  dark,  ash-blue  Limestone,  abounds  in  Fusulina  cylindrica.  No. 
169. 

No.  4.    6  feet  dark,  olive  Shales.    No.  168. 

No.  5.  -4  feet  drab  Limestone,  weathering  a  little  buff;  contains  J5r?/o2?oa,  He- 
mipro7iites,  Chonetes,  P.  Nebrascensis,  Sp.  Kentuckensis,  Syringapora 
multattenuata^  Fistulapora  noduliferaj  Athyris  suhtilita^  Terebratula 
hovidens^  Meekella  striataeostata  and  fragments  of  Naidihis.  (2  sp). 
No.  167. 

No.  6.    3  feet  dark  Shales. 

No.  7,    1  foot  bituminous  Shales. 

*The3e  numbers  often  and  in  general  terms  referred  to  in  this  county  Report,  are  numbers  in  the 
Ceneral  Section;  Upper  Coal  Measures,  1872, 
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The  lower  members  of  this  Section  correspond  to  those  of  the 
previous  Section.  On  another  branch  coming  from  south,  observed 
the  following  succession: 

No.  1.  Outcrop  of  dark,  ash-gray  Limestone,  which  is  sometimes  a  little 
brownish,  abounds  in  Fusulina,  and  also  contains  Athyris  and  Mya- 
Una.    No.  169  of  Gen.  Sec.  Upper  Coal  Meas.,  1872. 

No.  2,    10  feet  Slope,  with  debris  from  above. 

No.  3.    4J  feet  dull  gray,  shelly  Limestone,  abounds  in  Fusulina  and  Athyris. 

No.  4.    ?>  feet  shaly  Slope. 

No.  5.    5  feet  yellow  and  olive  Shales. 

No.  6.    5  feet  brown  Limestone. 

No.  7,  15  feet  thin-bedded,  shaly  Sandstone,  containing  two  thin  bands  of 
Coal ;  a  half-inch  band  occurs  at  4  feet  below  the  top,  a  1-inch  band 
near  the  lower  part.    This  includes  Nos.  155  to  159. 

Limestone  No.  150  is  one  of  the  most  characteristic  Limestones 
seen  in  the  county.  It  occurs  mostly  in  irregular  layers,  separated 
by  blue  or  buff  Shales,  and  seems  generally  to  break  into  irregular 
angular  fragments  on  exposure.  Fusulina  GylindriGa  is  quite  abun- 
dant, especially  near  the  middle  portion,  in  which  are  also  handsome 
Bryozoans^  JPistulapora  nodulifera^  Rhombopora  lepidodendr aides 

and  Ohonetes ^,  which  are  abundant  in  middle  beds.   Froduotus 

N'ebrascensis^  with  its    interior  replaced  by  crystallized  Calcite,  is 

common  near  the  upper  part.       OrtMs  carlonaria  is  occasionally 

abundant  near  the  lower  part.    This  Limestone  is  generally  over  20 

feet  thick.    It  caps  the  hill  at  Amazonia,  and  one  mile  up  the  bluffs 

there  is  a  large  quarry  opened,  which  exhibits  most  of  the  beds.  Some 

of  the  middle  blue  and  drab  argillaceous  beds  at  this  place  have  been 

burned  and  made  into  a  pretty  fair  article   of  Hydraulic  Cement. 

Several  specimens  of  it  were  shown  me  which  had  stood  different 

tests,  and  I  could  find  no  fault  with  them.    This  rock  crops  out  on 

branch,  two  and  a  half  miles  north-east  of  Savannah.    On  Hundred 

and  Two  Eiver,  south-east  of  Savannah,  and  as  far  north  as  line  of  Ts. 

60  and  61,  it  occupies  the  upper  part  of  hills  on  Niagara  Creek,  near 

Kochester,  at  about  60  feet  above  the  Coal,  which  is  sometimes  found 

at  the  foot    It  is  found  as  far  north,  on  Platte  Eiver,  as  Whitesvillev 

and  occupies  the  uplands  in  south  part  of  county,  between  Missouri 

Bluffs  and  One  Hundred  and  Two  River. 

This  Limestone  often  incloses  many  concretionary  forms  of  Chert. 
At  the  bridge  on  One  hundred  and  Two  River,  we  find  the  upper  beds 
containing  a  good  deal  of  Chert,  with  one  solid  Limestone  bed,  7  feet 
thick,  at  the  lower  part.  Near  Whitesville  it  is  underlaid  by  five  feet 
of  blue  and  bituminous  Shales,  of  which  2^  feet  are  bituminous.    In 
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the  northern  part  of  Sec.  15,  T.  60,  R.  34,  we  find,  at  21  feet  below  No. 
150,  2  feet  of  a  thick-bedded  drab  Limestone,  which  is  probably  refer- 
able to  No.  143.  In  the  same  neighborhood,  on  land  of  Wm.  Huffaker, 
red  and  green  Shales  appear  about  50  feet  below  No.  150,  the  lower 
green  layers,  containing  Septaria.  Beneath  the  last  we  find  3  inches 
brown,  sandy  Shales  overlying  a  1-inch  band  of  bituminous  Coal.  Still 
below  is  an  outcrop  of  5  feet  of  ash-blue  Limestone,  shelly  at  top. 
This  last  named  Limestone  I  refer  to  No.  137.  At  Jessup's  Mill  red 
Shales  appear  at  55  feet  below  No.  150,  resting  almost  directly  on  No. 
137,  which,  at  this  place,  is  9  feet  thick. 

In  bed  of  Platte  River,  at  Rochester,  we  find  3  feet  of  Limestone; 
color,  dark,  ash-gray  at  top,  bluish-gray  below,  containing  ProduGiiis 
Nebrasoensis^  AvioulopeGten  ocGidentalis  and  Athyris  sxibtiliia.  At 
low  water  this  rock  is  well  exposed.  It  is  traversed  by  many  vertical 
cracks,  leaving  the  rock,  as  it  were,  divided  into  many  very  regular 
rhomboidal  forms.  The  angle  of  fracture  is  60°.  This  rock  probably 
•corresponds  to  No.  128.  Farther  down  the  river,  observed  about  20 
feet  of  Shales  underlying  it. 

ECONOMICAL  GEOLOGY. 

BUILDING    STONE 

Suitable  for  most  purposes,  may  be  found  conveniently  in  all  neigh» 
borhoods  excepting  in  the  northern  part  of  the  county.  The  strongest 
and  most  durable  stone  maybe  found  in  No.  152.  There  is  a  good 
quarry  of  this  rock  about  a  mile  above  Amazonia,  on  the  railroad. 
Fourteen  and  a  half  feet  are  here  exposed,  more  than  I  have  seen  at 
any  other  quarry.  It  is  bluish  g:ray  oolitic,  and  with  no  Shale  part- 
ings. At  Lander's  quarry,  '^\  miles  north-east  of  Savannah,  we  find  8 
feet  9  inches  of  it,  of  relative  thickness  of  3|  feet,  11  inches,  6  inches, 
14  inches,  then  shaly  beds,  with  a  2  feet  coarse  gray  bed  at  bottom. 
These  beds  are  sometimes  cross-laminated.  One  opening  presents  6 
feet  thickness,  which  is  cross  laminated  for  over  50  feet—the  angle  of 
cleavage  about  30°. 

PAINT    BEDS. 

Red  Shales  are  found  at  several  places  in  this  county,  and  they 
would  undoubtedly  make  good  paint.  They  are  found  at  several 
places  near  Amazonia.  Oa  the  hill  above  town,  and  on  creek,  one 
and  a  half  miles  up,  there  is  exposed  about  4  feet  of  good  average 
quality  of  pure  red  Ochre.    Appearances  of  these  beds  are  also  seen 
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in  Rochester  road,  3  miles  east  of  Savannah;  also  2  miles  south  of 
Whitesville,  and  on  land  of  Wm.  Huffaker. 

CARBONATE    OF    IRON, 

In  form  of  Septaria,  concretionary  and  lenticular  forms,  and  in  thin 
bands,  is  occasionally  found  in  Shale  beds,  but  insufficiently  for  econ- 
omic purposes. 

COAL. 

No  valuable  Coal  beds  exist  in  this  county.  A  few  miles  north- 
east of  Savannah  we  find  thin  bands  but  too  thin  for  any  economic 
purpose.  One  of  these  thickens  to  5  inches  on  land  of  Wm.  Barr,  in 
S.  W.  quarter  Sec.  16,  T.  59,  R.  36.  The  Coal  crops  out  at  the  waters' 
edge  for  50  feet  along  the  stream,  resting  in  the  water  near  the  mid- 
dle line,  where  it  is  thickest,  and  rising  each  way  to  a  height  of  two 
feet  above  the  stream  and  25  feet  above  and  below,  presenting  the  cross 
section  of  a  basin.  At  the  lower  end  of  the  outcrop  the  Goal  is  6 
inches  thick,  alternating  with  bituminous  Shales  and  rests  uncon- 
formably  on  Shales.  At  the  upper  point  of  outcrop  the  Coal  is  3 
inches  thick  and  conformable  with  the  Shale. 

The  Goal  here  can  not  be  extensive  as  it  is  thicker  near  depression 
of  the  basin  in  the  creek,  thinning  towards  either  end.  Blacksmiths 
have  used  it  in  welding  iron.  On  the  bank,  200  feet  off,  a  pit  was  dug 
by  Mr.  P.  P.  Chamberlain;  some  years  ago,  29  feet  deep  to  the  CoaL 
Limestone,  No.  160,  crops  out  in  the  ravine  east,  about  15  feet  above 
the  Coal. 

Coal  has  been  worked  at  several  places  on  Niagara  Creek,  but  it 
is  a  thin  seam,  not  over  10  inches  thick.  I  regard  it  as  equivalent  to 
the  Coal  near  Hall's  Station,  Buchanan  county.  In  S.  W.  quarter.  Sec. 
13,  T.  59,  E.  34,  when  exposed,  it  presents  the  following  appearance  : 

No.  1.  1  foot  soft  brown  and  rough  Sandstone. 

No.  2.  22  inches  drab  and  brown  banded  sandy  Shale. 

No.  3.  5  inches  bituminous  Coal— poor  quality. 

No.  4.  9  inches  blue  shaly  Clay  ;  contains  ferns  and  other  plants. 

No.  5.  If  inches  of  bituminous  Coal  of  good  quality. 

No.  6.  ^  inches  blue  shaly  Clay, 

No.  7.  2  inches  bituminous  CoaL 

No.  8.  2  inches  indurated  blue  Clay. 

In  some  places  we  find  above  No.  1  a  few  feet  of  Shales,  contain- 
ing  concretions  of  Kidney  Iron  ore. 

The  nearest  workable  Goal  that  can  be  reached  by  shaft  in  this 


ANDKEW    COUNTY.  311 


county  is  the  Lexington  Goal;  it  lies  about  800  feet  below  the  lowest 
observed  rocks  on  Platte  Eivef,  or  over  1;100  feet  below  the  horizon 
of  Savannah, 

SOIL. 

The  soil  of  this  county  is  generally  rich  but  is  susceptible  of  sev- 
eral divisions.  We  have  the  hills  near  the  Missouri  River,  which  are 
capable  of  producing  fine  crops  of  wheat.  Adjacent,  we  find  the 
richer  lands  supporting  a  growth  of  Elm,  Linden,  Paw-paw  and  Iron- 
wood,  which  are  equally  wheat  producing,  and  well  adapted  for  corn 
and  hemp.  Then  we  have  the  Black  Oak,  Red  Oak,  Elm  and  Hazel 
lands  near  river  One  Hundred  and  Two,  and  near  Fillmore.  These 
lands  produce  fine  corn  crops  and  sometimes  good  wheat  crops.  The 
soil  of  the  western  and  southern  parts  of  the  county  is  based  on  a  deep 
bluff  deposits.  Lime,  resulting  from  disintegration  of  the  Limestone 
beds  enters  largely  into  the  composition  of  the  soil  of  most  of  the 
timbered  land.  Near  Lincoln's  Creek  are  rounded  Limestone  hills 
with  rich  valleys  between.  The  prairies  are  rich  and  produce  good 
crops  of  corn. 

Most  fruits  of  this  latitude  grow  well  in  this  county,  especially 
may  this  be  said  of  apples. 


CHAPTER   XIX. 


DAVIESS    COUNTY. 


BY  a.  0.  BROADHEAD. 


GENERAL    DESOEIPTION— TOPOGRAPHY. 

This  county  is  nearly  equally  divided  by  the  main  West  Fork  of 
Grand  River  enterin.^  the  north-west  part  of  the  county  and  irregu- 
larly meandering  to  the  south-east  corner.  Of  the  tributaries  on  the 
north  side,  their  general  course  is  south  ;  of  those  on  the  south  side, 
north-east.  The  chief  tributaries  entering  from  the  north  are  Clear 
Creek,  Muddy,  Cyxjress,  Big  Creek  and  Sampson  Creek ;  those  on  the 
south  side  are  Grindstone,  South  Big  Creek,  Larrj'-,  Honey  and  Mar- 
rowbone. These  streams  sometimes  become  quite  low  and  almost  dry 
in  extreme  dry  seasons,  but  Grand  River  affords  sufficiency  of  water 
for  milling  purposes  the  greater  part  of  the  year. 

The  bluffs  near  the  streams  are  generally  from  30  to  50  feet  high 
rarely  reaching  100.  But  the  summit  of  the  ridges  is  often  60  to  100 
feet  above  the  valleys. 

Near  the  tributaries  coming  from  the  south  the  country  is  often 
hilly  and  rugged,  but  the  higher  ridges  rarely  exceed  200  feet  above 
the  valleys.  The  hills  are  more  elevated  near  Gallatin  and  South  Big 
Creek,  where  they  are  sometimes  abrupt.  In  other  portions  of  the 
county  the  slopes  are  gentle.  T.  61,  R.  29,  is  somewhat  hilly,  but  the 
hills  are  not  very  high. 
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The  amount  of  prairie  exceeds  the  timber,  but  Grand  River  bot- 
toms afford  an  abundant  supply,  and  the  adjacent  hills  also,  of  first 
rate  White  Oak  and  Red  Oak  timber. 

On  Grand  River  bottoms  the  following  trees  and  shrubs  are 
found,  viz.: 


Crab  Apple, 
Ash, 

Prickly  Ash, 
Bed  Birch, 
Box  Elder, 
Waahoo, 
Black  Cherry, 
Choke  Cherry, 
Cottonwood, 
V^hite  Elm, 
Red  Elm, 
Ilaekberry, 


Gooseberry, 
Shellbark  Hickory, 
Pignut  Hickory, 
Ironwood, 
Honey  Locust, 
Linden, 
Sugar  Tree, 
White  Maple, 
Mulberry, 
Burr  Oak, 
Swamp  White  Oak, 


Bed  Oak, 
Pin  Oak, 
Laurel  Oak, 
PI  urn, 
Rose, 
Kaspberry, 
Kedbud, 
Sycamore, 
Sumach, 
Black  Walnut, 
Willov/,  etc. 


In  Forks  of  Big  Creek  and  Grand  River  are  fine  bodies  of  White 
Oak  timber. 

SPRINaS    AND    WELLS. 

Good,  lasting  springs  exist  at  the  following  places :  In  S.  W.  Sec. 
27,  T.  59,  R.  27 ;  a  very  fine  spring  in  S.  W.  of  S.  E.  Sec.  19,  T.  59,  E. 
27 ;  at  Wm.  Smoots,  in  N.  K  Sec.  25,  T.  59,  K.  28  ;  in  N.  W.  Sec.  19  and 
S.  W.  Sec.  9,  T.  61,  E.  27 ;  Sec.  21,  T.  59,  E.  26  ;  at  John  Winn's,  in  N. 
W.  Sec.  8,  T.  61,  E.  27,  a  good  well  of  water. 

Borings  in  yellow  Clay,  at  Winston,  reach  water  at  50  feet.  At 
James  McGuire's,  on  top  of  prairie  near  Larry  Creek,  Mr.  Norwood 
obtained  a  Section,  as  follows  : 

No.  1.  12  feet  yellow  Clay. 

No.  2.  12  feet  blue  Clay,  with  wood  and  charcoal. 

No.  3.  2J  feet  Saud. 

No.  4.  20  feet  blue  Clay  to  Sand,  in  which  water  was  obtained. 

At  Wm.  Brennan's,  near  Honey  Oreek,  5  miles  south-west  of  Gal- 
latin, a  well  was  dug  54  feet  deep,  revealing  (according  to  Mr.  Bren- 
nan)  the  following : 
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No.  1.  1  foot  Soil. 

No.  2.  3  feet  yellow  Clay— subsoil. 

No.  3.  4  feet  white  Stratum. 

No.  4.  12  feet  joint  Clay,  with  a  few  small  pebbles  and  boulders. 

No.  5.  20  feet  blue  Clay ;  some  water  seeping-  in  at  top. 

No.  6.  IJ  feet  red  hard  Sand,  dipping  a  little  as  if  water-worn. 

No.  7.  7  feet  coarse,  yellow  Sand. 

No.  8.  3  feet  blue  Sand,  with  sticks  and  leaves  at  bottom. 

No.  9.  3  feet  dark  colored  Clay  Shales. 

In  No.  5  there  was  found,  at  35  feet  from  surface,  an  elm  stick  5 
inches  in  diameter,  a  grape  vine  2  inches  thick  having  the  bark  on, 
also  Walnut  and  Elm  chips. 

Jas.  McGaugh,  in  S.  E.  «ec.  27,  T.  59,  R.  28,  found  a  Walnut  log  in 
his  well  at  40  feet  below  the  surface. 

Near  corner  of  Sees.  28,  29  and  33,  T.  59,  R.  26,  Mr.  Snyder  has  a 
well  70  feet  deep.  In  digging  it  he  passed  through  Sand  resembling 
river  Sand,  and  blue  Olay.  At  bottom,  he  encountered  a  pine  log  6 
feet  in  diameter ;  he  recognized  the  wood  and  bark.  It  is  now  cov- 
ered with  Quicksand.  [The  formations  in  these  wells  all  belong  to  the 
''  Drift."] 

GEOLOGY. 

QUATERNARY. 

Besides  the  Alluvium  and  other  recent  deposits,  we  occasionally 
find  boulders  of  Granite,  Quartzite  and  Greenstone. 

The  brown  Clays  overlying  the  prairies  may  be  referred  to  the 
"Bluff"  formation.  They  are  as  much  as  90  feet  in  depth,  as  indicated 
by  wells  near  Winston.  They  are  stiff  and  tenacious,  with  occasional 
Gravel  and  Sand  beds,  and  soft,  earthy  Limestone  concretions. 

COAL    MEASURES. 

The  solid  rock  formations  belong  to  the  Goal  Measures,  and 
include  about  50  feet  of  the  upper  part  of  the  Middle  Coal  Measures, 
and  about  530  feet  of  Upper  Measures,  including  in  the  uppermost 
rocks  found  near  No.  125  of  General  Section  Upper  Coal  Measures, 
(Missouri  Report,  1872,)  to  No.  70. 

It  was  impossible  to  obtain  an  entire,  connected  Section  from 
rocks  seen  in  the  county,  but  seeing  a  well  known  bed  here,  but  not 
its  correlative  beds,  the  latter  can  be  supplied  from  examinations  at 
points  on  the  Missouri  River. 
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The  highest  rocks  were  those  observed  near  Winston.  We  there 
find  beds  identical  with  those  seen  at  Weston,  and  included  within  the 
horizon  of  Nos.  121  and  125  of  General  Section  Upper  Coal  Measures^ 
1872. 

The  Sandstones  of  the  Middle  Coal  appear  on  Lick  Fork,  and  oc- 
casionally on  Grand  River  as  far  up  as  a  little  north  of  the  center  of 
the  county. 

A  Section  at  top  of  Middle  Coal  Measures,  on  railroad,  4  miles 
below  Gallatin,  appears  thus  : 

No.  1.  20  feet  Slope ;  tumbled  Limestone. 

No.  2.  20  feet  to  railroad. 

No.  3.  18  feet  Shales ;  lower  part  concretionary. 

No.  4.  IJ  feet  of  blue  Shales,  containing  Eiimphalus  rugosus,  Bellero'phon^ 

etc. 

No.  6.  6  inches  blue,  rough,  nodular  calcareous  Sandstone. 

No.  6.  18  feet  Sandstone  to  river. 

Other  Sections  on  the  Chillicothe  and  Omaha  Railroad,  above 
Gallatin,  expose  the  lower  part  of  the  Upper  Measures  very  well : 

Section  one  and  a  half  miles  north  of  Gallatin^  on  R.  R, 

No.    1.    6  feet  Limestone.    No.  74. 

No.    2.    4  feet  drab  sandy  Shales.    No.  73. 

No.    3.    2  feet  Sandstone. 

Three-quarters  of  a  mile  further  the  upper  Limestone  just  named^ 
is  3  feet  thick,  forming  a  fine  quarry  of  building  stone,  at  level  of 
railroad  track.    Limestone  No.  78,  appears  20  feet  above. 

A  half  mile  further,  we  find  in  railroad  cut : 

No.  1.    3  feet  drab,  nodular  Limestone. 

No.  2.  4  feet  thick  bed  of  mottled,  dark  and  light-colored,  fine-grained,  com- 
pact Limestone. 

No.  3.  12  feet  of  Limestone.  No.  78.  Fusulina  and  Prod,  splendens  appear 
4  or  5  feet  Irom  bottom. 

At  Groomer's  mill,  the  last  named  Limestone  occupies  the  bed  of 
Grand  River,  as  also  that  of  Big  Creek,  at  Pattonsburgh,  and  of  Cy- 
press Creek  2  miles  east. 

A  half  mile  above  Groomer's  mill  we  find  higher  Limestone; 
those  from  81  to  84  being  well  represented,  thus  : 

Sectio?i  113, 

No.    1.    12  feet  Slope. 

No.  2.  5  feet  8  inches  irregularly  bedded,  bluish-gray  Limestone,  somewhat 
cherty,  contains  a  few  Producti.    No.  84. 
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Ko. 

3. 

-^0, 

4. 

No. 

5. 

No. 

6. 

No. 

7. 

No. 

8. 

8  inches  olive  Clay  Shales. 

5  inches  blue  Clay  Shales.    No.  83, 

14  inches  bituminous  Shales. 

10  inches  soft,  black  Shales. 

19  inches  dark  Shales,  with  thin  layers  of  pyritiferous  Limestones, 

5  feet  dark-blue  Clay.    No.  80 

Persons  must  not  be  deceived  by  the  presence  of  these  beds  of 
bituminous  Shales,  They  do  not  indicate  the  immediate  vicinity  of  a 
bed  of  Ooal^  nor  will  thej^  change  to  Coal.  They  will  burn  some,  but 
not  to  ashes. 

On  Sampson's  Greek,  4-  or  5  miles  north-west  of  Pattonsburgh, 
are  beds  of  buff  Limestone,  probably  very  good  for  burning  into  Lime. 
The  Geological  position  may  be  as  high  as  No.  93.  In  creek  3  miles 
oast  of  Pattonsburgh,  No.  78  appears.  Eighty-six  feet  above,  we 
find  a  blue  Limestone  containing  Prod^  Prattenanus^  Pr.  splendens^ 
Pr.  Nehrascensis^  Lophophyllum.  Five  feet  higher,  is  found  a  coarse, 
ash-colored  Limestone,  containing  large  Prod,  costaius^  Sp.  camera' 
tus^  Nautilus^  etc.  The  latter  I  suppose  equivalent  to  No.  91.  Less 
than  a  mile  north  of  the  last  named  locality,  we  find  a  Limestone 
about  25  feet  from  hill-top,  which  I  think  must  be  the  equivalent  of 
No.  87,  of  General  Section  of  Upper  Coal  Measures.  It  is  irregularly 
bedded  and  cherty,  containing  some  fine  fossils,  which  are  sometimes 
chalcedonlo.  The  lower  10  inches  abounds  in  Fusulina  cylindriGa  ; 
in  beds  above,  observed  Prod,  costatus^  P,  picnctatus^  Sp,  cameratus^ 
Prod*  Prattenamos  and  AvioulopeGteii  oarioniferus.  Just  beneath 
is  7  feet  of  irregularly  bedded,  ash-blue  Limestone,  weathering  buff 
and  with  shaly  partings.  Meehella  striaio-costata  abounds.  Shaly 
beds  at  top  abound  in  Fusulina,  Other  contained  fossils,  are  Prod. 
Prattenaniis^  Prod,  splendens  and  Ilemipronites  orassus.  The  pres- 
ence of  Meehella  in  this  bed  of  Limestone,  seems  to  identify  it,  wher- 
ever found  in  the  county. 

A  brown  dendritic  Limestone  crops  out  at  3  feet  above  the  upper 
9  feet  of  the  above  Limestone. 

The  Section  at  Gallatin,  on  the  north  side  of  the  town,  includes 
the  Limestone  last  named,  as  well  as  others  above  and  below,  and  is 
as  follows : 

Section  120. 

No.    1.    35  feet  from  hill-top. 

No.    2.     1  foot  of  coarse,  ferruo'inoas  Limestone,  contains  Athyrisy  Bryozoa^ 

Crinoid  stems,  etc. 
No.    e3.    2  feet  Slope. 
No.    4.    IJ  feet  of  rough  looking  drab  Limestone. 
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No. 

8. 

No. 

9. 

No. 

10. 

No. 

11. 

No. 

12. 

No. 

13. 

No.    5.    8J  feet  of  Shales. 

No.    6.    2 J  feet  of  ferruginous  Limestone,   containing  Corals,  Fusulina  and 
Crinoid  stems ;  upper  part  is  very  Une-grained,  compact,  drab  and 
brown. 
No.    7.    2 J  feet  Shales,  with  thin  beds  of  fossiliferous  Limestone ;  fossils,  P. 
Pi'attenanuSj  IIe77iip7'07iites. 
23  feet  shaly  Slope. 
4  feet  outcrop  of  irregular  bedded,  bluish  drab  Limestone,  with  vein 

of   Calcite,  and  abounding  in  Meekella  striaio-costata.    No.  87. 
16  feet  Slope, 

1  foot  of  coarse,  hard,  blue  Limestone,  containing  arms  of  Archmoci- 
(laris^  Crmoid  stems,  Allorisma,  Phillipsia,    85  d. 

2  feet  Slope.    85  c. 
8  feet  of  nodular  and  shelly,  fine-grained,  light-drab  Limestone,  full 

of  small  holes.    No.  84. 

No.  14.  1 J  feet  of  drab,  suboolitic  Limestone,  contixms  Memipronites,  Prod. 
Prattenanus^  Retzia  punctidife^^a,  Spr.  KentueJcensis,  Spr.  ca'meratus^ 
Athyris,  Oriiioid  stems  and  fucoids. 

No.  15.  5J  feet  of  irregular  bedded,  bluish-drab  Limestone,  with  Shale  part- 
ings and  Chert  concretions,  contains  Fusulina  and  Athyris,  No.  83. 

No.  16.    2  feet  shaly  and  irregular  concretionary  Limestone  beds.    No.  83. 

No.  17.    2  feet  7  inches  Limestone,  in  apparent  thick  beds,  but  separated  by 
irregular  lines  of  deposits ;  abounds  in  Prod^  splendens,  and  also 
hsiS  Prod,  Costaius.  Athyris^  and  Spr,  lineatus.    No.  83. 
2  feet  Shales,  with  2  thin  concretionary  Limestone  beds.    No.  83. 
2 J  feet  deep-blue,  shaly,  fucoidal  Limestone,  abounds  in  Hemiproni' 
tes,  Pr.  Pratienanus^  P.  splendens^  Sp.  caineratus  and  Terehratula  ho- 
videns.    No.  83. 
2  feet  2  inches  gray  Limestone,  in  4  beds  like  No.  15. 

10  inches  olive  Shales. 

1  foot  bituminous  Shales. 

No.  23.    4  feet  blue  and  black  Shales,  passing  to  a  blue  Fire  Clay  beneath. 

No,  24.    A  few  feet  Slope. 

No.  25.    10  -5-  feet  of  Bethany  Palls  Limestone.    No.  78. 

Just  south-east  of  Gallatin,  the  lower  members  of  the  above  Sec- 
tion appear  connected  with  still  lower  beds,  thus: 

Section  130. 

2  feet  bituminous  Shales. 

11  feet  Slope. 

19  feet  Bethany  Falls  Limestone.    No.  78. 
5  feet  light  blue  Shales,  contains  Xiwr/i^^a,  Dlscina,  etc. 
1 J  foot  of  bituminous  Shales.    77a. 
10  inches  jointed,  bluish  drab  Limestone.    76  c. 
10  feet  4  inches  Slope.    75  and  76. 
8  feet  ferruginous  Limestone.    No.  74. 
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The  above  Section  will  serve  to  show  the  arrangement  of  strata 
near  the  base  of  the  Upper  Coal  Measures.  A  quarter  of  a  mile  west 
of  the  C.  E.  I.  and  P.  H.  R.  depot,  at  Gallatin,  are  outcrops  of  beds  of 
Limestone  not  seen  in  Section  120,  but  connected  with  No.  11  of  that 
Section,  thus  : 

No.    1.    2  feet  nodules  of  Limestone  on  Slope. 

No.    2.    6  inches  blue  Limestone,  full  of  Crinoid  stems]   also  contains  Fistic- 

lafora  nodulife7Yc,  Sp.  KentuGkensis,  Ghonetes  Veimeullana.    85  d. 
No.    3.    8  inches  of  alternate  beds  of  bhie  Limestone  and  Shales.    Fossils 

abound,  including  Crinoid  stems,  Chonetes  granulif&ra,  Rhomhopora 

;  in  lower  part  are  Schizodus    Wheeleri^  Myalina  suhquadrata^ 

Nautilus ,  Hempronites  ci^assus. 

The  beds  last  named,  wherever  found,  abound  in  beautiful  and 
often  rare  fossils,  or  at  least  only  peculiar  to  this  Geological  horizon. 
Other  places,  where  found,  were  on  Larry  Greek,  Big  Greek  and  on 
head-waters  of  Honey  Greek,  near  Brennan's  and  near  David  Smith's. 

The  Section  near  Brennan's  appears  thus  : 

Section  119. 

Slope. 

6  feet  of  blue  ("ilfee/^e^Za")  Limestone;  abounds  in  ikfee^e^^a;  and  also 
contains  P.  costatuSf  P.  splendens^   P.   Nebrascensis,  Sp,  ca^neratus. 
Pinna  peracuta^  Prod,  praitenanus  and  Fitsulina.     No,  87. 
2  feet  buff  Shales,  with- Limestone  concretions. 
4  feet  blue  Shales. 
9  feet  Slope. 
2  feet  Limestone  and  Shales,  subdivided  thus  : 

a.    6  inches  Limestone.      Fossils  are  Chonetes  Vernetcillana, 

Prod^  costatus  and  Crinoid  stems, 
h.    5  inches  blue  Shales. 

c.  6  inches  blue  argillaceous  Limestone. 

d.  1  foot  of  concretions  of  Limestone,  full  of  fossils. 

e.  1  foot  of  blue  Clay  Shale3,containing  Chonetes  Verneuillanay 

Sp.  planoGonvexus.    Lower  part  has  Schizodus  Wheeleri, 
Myalina  subquadraia^  Prod.  Nebrascensis,  Hemipronites. 

The  blue  crinoidal  Limestone  above  these  fossil  beds  is  also  found 
three-fourths  of  a  mile  south  of  Pilot  Grove. 

There  are  numerous  outcrops  of  Limestone  near  Alta  Vista  and 
Victoria:,  which  belong  to  a  higher  position  in  the  section  than  those 
above  named;  but  their  exact  horizon  I  was  unable  to  locate. 

Near  Winston  are  beds  much  higher  than  those  of  the  Gallatin 
Section,  and  probably  above  those  at  Alta  Vista.    A  section  three- 
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fourths  of  a  mile  north-west  of  Winston,  on  the  creek,  presents  the 
following  arrangement  of  strata  : 

Long  Slope  from  top  of  hill,  probably  80  feet. 
1  foot  olive  Shales. 

3  inches  deep  blue,  hard,  crystalline  Limestone,  contains  Aviculopec- 
ten  occidentalis. 

1  foot  9  inches  Shales,  dark  chocolate  above,  blue  below. 

9  inches  dark  ash,  concretionary,  argillaceous  Limestone. 
Thickly  laminated,  lead  and  olive  colored  Shales,  containing  remains 

of  plants, 

2  to  4-inch  bed  of  impure  Carbonate  of  Iron. 
2  inches  thinlj^  laminated  gray  Shales,  with  Myalina  Swallovi.     No. 

123. 
1  to  3  inches  Coal— good.    No.  128. 
1  inch  shaly  bed  of  Sigillaria ;  corresponds  to  a  bed  found  at  Weston. 

4  feet  light-blue  Shales. 
2J  feet  compact,  buif  Limestone— shaly. 
1  foot  light-gray,  sandy  textured  Limestone. 
1  foot  9  inches  light-blue  sllicious  Limestone. 

10  inches  variegated  and  banded  brown  and  gray  Limestone. 
16  inches  hard,  heavj^-blue,  silicious  Limestone,  containino^  Myalina 

subquadrata. 
3J  feet  of  olive  Shales. 
1  foot  yellow,  ochrey  Limestone. 
2J  feet  hard  Limestone ;  resembles  No,  17. 

Many  other  Sections  of  the  strata  were  taken,  but  the  above  are 
the  most  complete,  and  will  materially  assist  the  local  student  in  in- 
vestigating the  rock  structure  in  this  county,  and  comparing  them 
with  those  in  other  localities;  and  by  aid  of  the  General  Section, 
published  in  Vol.  of  1873,  he  can  see  the  exact  connection  of  these 
beds  wijh  those  above  and  below,  and  can  also  ascertain  if  there  be 
any  valuable  Goal  near  by. 

PAL^ONTOLOGr. 

Certain  beds  of  dull  blue  Limestone,  interstratified  with  blue  Shales 
are  found  peculiarly  rich  in  fossils.  They  are  often  of  large  size,  and 
the  same  species  seem  here  to  be  better  developed  than  else- 
where seen.  These  beds  occur  just  west  of  Gallatin  ;  also  on  head- 
waters of  Honey  Greek,  on  South  Big  Creek,  and  on  Larry  Greek. 
The  beds  correspond  to  a  portion  of  No,  85  of  Section  of  Upper  Coal 
Measures,  and  the  fossils  are  ProduGtusprattenanus,  P.  Jfebrasoensis, 
P,  costatics^  P.  splendens^  P.  puriGtatus^  P.  symetrious^    P.  Amen- 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5, 

No. 

6. 

No, 

7. 

No. 

8. 

No. 

9- 

No, 

10. 

No. 

IL 

No. 

12. 

No. 

13. 

No. 

14. 

No. 

15. 

No. 

16. 

No, 

17. 

No. 

18. 

No. 

19. 

320  GEOLOGICAL   SURVEY. 


camts^  Ghonetes  Ver?ieuiUana^  Spirifer  earner atus^  Sp.  KenUichensis^ 
Sp,  lineatus^  Terehratiila  hovidens^  Hemipronites  crassus^  Meekella 
striotoGostata^  AviculopeGten  provide?iGis^  AvIg,  OGGidentalis^  Athyris 
suitiUta^  AviGidopinna  Americana^  NuGulana  hellistriata^  NuGula 
ventriGOsa^  Leda  oweni^  Myalina  Kansasensis^  M.  sitbquadrata^  Alio- 

risma -,  Pinna  peraeuta^  SGliizodus  Wheeleri^  EumiGvotis  Hawni^ 

RetziapunGtuliferayAllorismagranosus^  A,  Topeeaensis^  BelleropJion 

elliptiGus^  PluTotomaria ,  MaGroG/ieihis  inhahilis^  M, ,  Gyr- 

toGeras  ~ — -,  ArGlKBOGidaris— — ,  SGaphioGvinus  JiemisplieriGus^  Syiio- 
Gladia  iiserialis^  Rhombopora  lepidodendroideSi  Fistulapora  noduli- 
fera^  F^tsulina  GylindriGa, 


ECONOMICAL  GEOLOGY. 

The  beds  of  Limestone  in  sight  are  the  only  valuable  mineral  pro- 
duct easily  obtained.  Beds  of  good  building  rock  are  convenient  in 
most  neighborhoods,  and  the  Limestones  will  generally  make  good 
Lime. 

At  Elijah  Whitt's,  on  the  N.  W.  of  S.  W.  qr.  Sec.  6,  T.  58,  R,  27,  is 
the  quarry  from  which  the  rock  was  obtained  and  used  for  building 
the  county  jail.  The  quarry  rock  is  4  feet  9  inches  thick,  in  two  lay- 
ers, the  upper  of  one  foot,  the  lower  3  feet  9  inches.  It  is  a  coarse 
bluish  gray  and  brown  specked  Limestone. 

At  Mr.  Daniel  Smoot's  the  rock  is  3  feet  thick,  and  said  to  afford 
a  good  fire  rock.    The  rock  may  be  referred  to  No.  84 

The  Limestone  equivalent  to  No.  85  d^  is  generally  from  8  to  12 
inches  thick,  and  affords  a  good  building  rock,  and  will  also  burn  into 
good  Lime.  It  occurs  west  of  Gallatin  at  Daniel  Smoot's,  Wm.  Bren- 
nan's,  on  Big  Creek,  near  Harman's,  near  Pattonsburgh  and  near 
Pilot  Grove. 

Limestone  No.  74  is  in  very  thick  beds ;  is  durable  and  strong. 
It  occurs  east  and  north-east  of  Gallatin,  and  on  the  railroad  at  sev- 
eral places  between  Gallatin  Station  and  Jameson. 

CLAY    FOE    FAINTS. 

Red  Shales  are  found  on  the  banks  of  Big  Creek,  near  Harman's, 
and  would  probably  afford  a  very  suitable  material  for  painting  of 
most  common  buildings. 

COAL. 

No  bed  of  Coal  worth  working  appears  in  the  county.  The  3  inch 
seam  near  Winston  can  not  be  expected  to  thicken  much.    A  shaft 
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sunk  there  would  reach  a  Coal  seam  at  625  feet  that  would  vary  from 
1  to  3  feet  in  thickness.  Seventy  feet  lower,  another  bed  of  about  2  feet 
would  be  reached.  A  few  thinner  seams,  but  none  thick  enough  to 
be  worked,  would  be  passed  through  nearer  the  surface. 

On  Hurricane  Creek  three-fourths  of  an  inch  of  Goal  has  been 
found.  This  is  not  expected  to  become  thicker.  It  is  at  least  250  feet 
above  any  bed  thick  enough  to  work. 

A  thin  Coal  seam  is  reported  to  have  been  found  on  or  near  Lick 
Fork.  This  would  also  be  over  200  feet  above  any  workable  seam  of 
€oal. 

A  seam  of  Coal  of  a  few  inches  thick  may  also  be  occasionally  . 
met  with  between  Gallatin  and  Jameson.     Its  position  would  be 
about  20  feet  below  the  thick  bedded  ferruginous  Limestones  which 
appear  in  several  places.     This  also  is  over  200  feet  above  any  work- 
able Coal  seam. 

A  shaft  sunk  at  the  depot  of  the  Chicago  and  South-western  Rail- 
way, Gallatin,  would  have  to  be  extended  downwards  for  280  feet  to 
reach  a  workable  Coal  seam.  A  seam  would  be  struck  at  about  that 
depth  which  would  vary  in  thickness  from  one  to  two  and  a-half  feet, 
with  a  two  feet  Coal  bed  70  feet  lower,  and  a  20'inch  seam  still  lower, 

SOIL. 

The  soil  in  this  county  is  generally  good,  in  fact  a  large  proportion 
of  the  county  contains  rich  soil  which  is  very  productive.  In  some  dis- 
tricts where  the  rock  approaches  too  near  the  surface  the  crops  are 
too  apt  to  fail  in  dry  seasons.  The  land  is  mostly  rolling  and  lies  well 
for  cultivation .  T.  60,  R,  27,  has  very  rich  soil — that  near  Alta  Vista ; 
also  near  Gallatin,  and  the  S.  E.  part  of  T.  60,  R.  29. 

The  above  comprises  the  best  portions  of  the  county.  Other 
portions  are  scarcely  inferior.  Much  of  the  soil  near  the  streams  and 
especially  that  on  the  Grand  River  hills,  is  highly  calcareous,  result- 
ing from  disintegration  and  decomposition  of  the  Limestones. 

Corn  is  the  staple  crop  produced. 

Wheat  requires  to  be  put  in  with  care. 


G.S— 21. 
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The  area  of  this  county  is  391  square  miles,  exclusive  of  that  part 
of  the  Missouri  River  which  may  be  included  within  its  bounds.  It  is 
generally  hilly  and  some  portions  are  much  broken,  the  hills  often 
rising  above  the  valleys  from  200  to  300  feet.  In  the  western  part,  the 
hills  do  not  extend  to  as  great  height  as  they  do  further  east.  Meas- 
urements on  the  Moreau  show  that  the  ridges  are  about  270  feet  above 
the  stream;  also,  that  the  high  bottoms  are  17  feet  above  the  lower 
bottoms.  We  find  along  both  the  Moreau  and  the  Osage,  a  second 
bottom  or  terrace,  10  to  17  feet  above  the  recent  alluvial  bottoms. 
This  older  or  higher  terrace,  has  generally  under-clays  resembline;  the 
Bluff  to  which — or  to  a  very  little  more  recent  age— it  may  be  referred. 
The  character  of  the  growth  partakes  very  much  of  that  of  the  richer 
uplands,  consisting  of  White  Oak,  Red  Oak,  Hickory,  etc.  The  low^ 
or  alluvial  bottoms,  mainly  support  a  growth  of  Sycamore,  Maple, 
Hackberry,  etc. 

The  surface  of  the  county  indicates  that  it  originally  was  mostly 
covered  with  a  heavy  timber  growth,  with  probably  less  than  20 
square  miles  of  prairie. 

SURFACE  GEOLOGY. 

Excavations  reveal,  resting  on  the  solid  beds  of  Magnesian  Lime- 
stone, from  2  to  6  feet  of  Gravel  and  Clay  ;  usually  about  2  to  3  feet. 
These  deposits  are  generally  present,  and  separate  the  underlying 
rocks  from  the  superincumbent  Bluff.  The  Gravel  seems  mostly  to 
be  divided  from  the  Chert  beds  of  the  neighboring  rocks,  and  is  some- 
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times  found  a  little  worn.  Granite  boulders  of  the  Drift  period,  are 
not  common  ;  a  few  small  ones,  only,  have  been  found  near  the  Mis- 
souri Kiver,  but  none  much  over  a  foot  in  diameter. 

The  Bluff  formation  is  partially  developed,  being  thicker  near  the 
Missouri,  and  attenuated  south  and  west.  Mr.  Ott,  in  his  well  at  Ma- 
rion, penetrated  through  43  feet  In  other  neighborhoods,  it  is  not 
often  over  5  feet  in  depth.  The  washings  between  South  and  North 
Moreau,  prove  it  to  be  5  feet. 

The  Alluvium  includes  the  soil  and  more  recent  deposits  along 
the  streams. 

ROCK  STRUCTUKE, 

Among  the  solid  formations  of  the  county  are  recognized : 

Outliers  of  Coal  Measures, 

Encrinital  Limestone,  (Burlington.) 

Chouteau  Limestone, 

Devonian, 

First  Magnesian  Limestone, 

Saccharoidal  Sandstone, 

Second  Magnesian  Limestone, 

Second  Sandstone, 

Third  j^Iagnesian  Limestone, 

COAL     MEASURES. 

We  find  no  regular,  connected  or  extensive  Goal  field  in  this 
county;  but  there  are  many  small  deposits  or  ^'pockets''  of  Coal, 
chiefly  in  the  western  part  of  the  county.  Some  of  these  have  been 
entirely  exhausted;  others  appear  of  limited  extent. 

In  8,  W.  Sec.  2,  T.  44,  R.  13,  Mr.  Elston  sunk  a  shaft  50  or  60  feet 
in  Goal.  Extending  an  entry  a  few  feet  in  one  direction,  he  passed 
through  the  Goal  and  struck  the  wall  rock  of  Magnesian  Limestone. 
A  few  feet  in  the  opposite  direction,  he  sank  another  shaft,  passing 
down  the  face  of  the  solid  rock.  This  deposit  was  found  about  20 feet 
from  the  top,  on  a  gentle  slope,  and  near  a  depression  between  two 
hills. 

Not  far  from  this  "  pocket,"  Mr.  Elston,  in  pursuing  his  investiga- 
tions, revealed  about  20  feet  thickness  of  hard,  black  Slate.    He  used. 
this   Slate  in  burning  lime,  and   found  that  it  blazed  up  brightly^ 
affording  a  strong  heat  and  accomplishing  the  desired  purpose  ;  but 
like  all  Slate  would  not  burn  to  ashes. 

The  excavations  on  the  railroad  disclose  **  pockets"  which  are 
sometimes  filled  with  tumbled  masses  of  rock  from  the  surrounding 


324  GEOLOaiCAL   SURVEY. 


strata,  and  often  with  beds  of  Shales  of  the  Coal  Measures.  The  sur- 
face of  the  ground  at  these  places,  seems  to  have  been  level  with  that 
adjacent,  previous  to  the  railroad  excavations.  I  observed  one  such 
place  near  Elston,  where  there  was  about  80  feet  cutting,  the  forma- 
tions being  Second  Magnesian  Limestone.  Suddenly  the  solid  rock 
ended,  and  was  replaced  by  loose,  large  and  small  masses  of  rock  and 
Clay,  extending  longitudinally  for  about  50  feet,  when  the  solid  rock 
again  continued  on  without  interruption.  This  did  not  seem  to  ex- 
tend much  if  any  over  50  feet  transversely.  The  ground  surface  above 
was  nearly  level.  In  such  holes  we  believe  Goal  has  frequently  been 
drifted. 

BUELINGTON    (ENCKINITAL)    LIx^IESTONB. 

This  formation  occupies  a  limited  area  in  the  northern  part  of  T. 
45,  E.  13,  and  T.  46,  Rs.  13  and  14  W. 

Where  observed  it  was  of  a  coarse  and  often  loose  texture,  in 
thick  beds  and  containing  many  Crinoid  stems.  Its  color  is  generally 
gray,  with  the  lower  beds  inclining  to  brown.  Fifty  feet  was  the  great- 
est thickness  observed,  just  above  Marion. 

CHOUTEAU    GKOUP. 

In  the  same  district  where  the  Burlington  Limestone  occurs,  we 
also  saw  the  Chouteau  Limestone  underlying  it.  The  upper  beds  are 
thick  and  of  an  ash  color ;  the  lower  beds  are  generally  thin.  Fossils 
observed  were  Fiiooides  oauda-galli^  Spirifer  Marion67isis^  Eliyn- 
Ghonella  gregaria^  LGptmna  depressa.  The  greatest  observed  thick- 
ness was  35  feet. 

DEVONIAN    SYSTEM. 

At  Marion,  there  is  seen  35  feet  of  Calcareous  Sandstone  immedi- 
ately underlying  the  Chouteau  Limestone.  Atrypa  retiGularis  and 
other  Devonian  fossils  were  observed.  This  may  probably  be  the 
Onondaga  Limestone.  Underneath  it  is  2  feet  of  heavy,  crystalline 
Limestone. 

LOWER    SILURIAN    SYSTEM. 

MAGNESIAN    LIMESTONE    SERIES. 

The  subdivisions  of  this  Series  recognized  in  this  county  include 
the  Saccharoidal  Sandstone,  35  feet;   Second  Magnesian  Limestone, 
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175  feet ;  Second  Sandstone,  30  feet;  and  Third  Magnesian  Limestone, 
170  feet. 

The  First  Magnesian  Limestone  may  be  represented  by  certain 
beds  on  Rock  Creek  and  near  by  on  the  Missouri  Eiver,  but  the  evi- 
dence was  not  strong  enough  in  its  favor. 

Saccharoidal  Sandstone. 

Wherever  observed,  it  was  found  to  be  a  heavy-bedded,  white, 
pure,  friable  Sandstone,  always  finer  grained  than  the  Second  Sand- 
stone.   At  the  mouth  of  Hock  Creek,  35  feet  thickness  was  observed. 

We  often  find  it  occupying  valleys  or  depressions  in  older  rocks. 
It  occurs  thus  near  Rock  Creek  ;  also,  near  Elston.  A  half  mile  east 
of  Elston,  6  or  8  feet  of  it  was  observed  in  a  massive  form  and  purely 
white,  occupying  the  bed  of  a  small  branch.  A  few  hundred  yards 
south-west;  5  or  6  feet  occupies  the  point  of  a  hi]l — the  mass  of  the 
hill  being  of  Second  Magnesian  Limestone. 

Second  Magnesian  Limestone. 

This  formation  includes  the  entire  rocks  in  sight  along  the  route  of 
the  Pacific  Railroad  from  Osage  to  the  west  county  line,  and  of  the 
Missouri  blufi's  from  the  mouth  of  Osage  River  nearly  to  Rock  Creek. 
It  is  the  surface  rock  on  all  the  county  north  of  the  Moreau,  and  of 
Ranges  10  and  11.  The  lower  beds  form  the  bluff's  along  the  Missouri 
from  Osage  to  Jefferson  City  and  on  Wear's  Creek. 

This  Limestone,  although  geologically  an  important  member  of 
the  group  of  rocks,  is  of  but  little  value  as  a  building  stone.  It  con- 
tains, throughout,  numerous  Chert  beds,  generally  occurring  in  a  con- 
cretionary form,  inclosed  in  greenish  or  drab  Shales.  Over  90  feet,  at 
the  upper  part,  consists  of  alternation  and  mingling  of  Chert,  Shale 
and  Magnesian  Limestone — the  latter,  when  in  thin  drab  layers, 
is  generally  termed  '^  Cotton  Rock,"  and  when  of  uniform  thickness  is 
much  used  for  ordinary  buildings  ;  the  beds  are  frequently  argilla- 
ceous, from  which  circumstance  they  will  not  stand  exposure.  When 
not  too  argillaceous,  it  forms  beautiful  and  excellent  building  mate- 
rial. The  beds  are  often  very  irregular,  sometimes  undulating,  then 
abruptly  broken.  They  are  also  often  exceedingly  rough  on  the  sur~ 
face.  But  the  Cotton  rock  layers  are  generally  very  uniform  in  thick- 
ness. The  beds  lower  down  are  much  thicker  and  are  silicious.  The 
lower  40  feet  is  fucoidal  and  contains  many  small  cells  which  some- 
times contain  a  white  powder.  Fossils  are  rare  ;  fucoids  occur  through- 
out. 
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No. 

1. 

iS'o. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

The  following  Section,  taken  at  Moreau  bridge  of  Pacific  Kail- 
road,  exhibits  very  finely  the  structure  of  the  lower  beds  : 

Sandstone. 

8  feet  Cotton  rock  and  Magnesian  Limestone. 

11  feet  Cotton  rock ;  facoidal  cavities  occur  in  tlie  lower  part,  which 
are  often  occupied  with  Iron  Pyrites. 

6  feet  gray,  silicious  Magnesian  Limestone, 

18  feet. 

4  feet  Sandstone  and  silicious  rock. 
No,  7.    8  feet  thin  beds  of  Cotton  rock,  Magnesian  Limestone,  Chert  and  Shale. 
No.  8.    3  feet  Sandstone;  fucoidal  on  surface. 
No.  9.    4  feet  silicious  Magnesian  Limestone. 

No.  10.  13  feet  thin,  shaly  beds  of  Cotton  rock  and  Magnesian  Limestone. 
No.  11.  20  feet  heavy  beds  of  cellular  Mao'nesian  Limestone. 

The  last  member  of  the  above  Section  is  40  feet  thick  on  the 
Osage. 

The  beds  of  the  lower  members  of  the  last  Section  often  form 
glades,  sometimes  of  several  acres  in  extent,  and  almost  bare  of  vege- 
tation. These  glades  support  a  scrubby  growth  of  bushes,  the  most 
common  being  the  Bumelia  lanuginosa,  which,  although  common  on 
the  glades  of  South  Missouri,  is  not  found  in  the  northern  part  of  the 
State.  Its  general  appearance  is  much  similar  to  the  Osage  Orange, 
and  it  may  be  useful  in  making  hedges.  The  bluffs  on  railroad  above 
Jefferson  City  exhibit  very  well  the  strata  above  those  just  spoken  of. 

A  Section  in  bluff  just  west,  is  as  follows  : 

No.  1.  7  feet  bluff  formation. 

No.  2.  2  feet  Gravel  and  Clay. 

No.  3.  4  feet  green  Shales. 

No.  4.  12  feet  silicious  Magnesian  Limestone,  with  thin  beds  of  Chert. 

No.  5.  ^  feet  of  drab  Cotton  Bock. 

No.  6,  3  feet  drab  Magnesian  Limestone,  with  numerous  small  cells,  con- 
taining a  white  powder. 

No.  7.  3  feet  silicious  Magnesian  Limestone. 

No.  8.  9  feet  drab  Cotton  Rock. 

No.  9.  12  feet  hard,  silicious  Magnesian  Limestone,  inters tratified  with  Chert. 

The  bed  S,  of  this  Section,  is  easily  recognized  all  along  the  bluffs 
above.  On  the  fractured  joints  No.  8  frequently  presents  beautiful 
dendritic  markings,  some  assuming  characteristic  arborescent  forms. 
This  stratum  often  contains  nodules  of  Iron  pyrites,  which  oxydize 
on  exposure,  giving  the  rock  a  brown,  spotted  appearance. 

The  Chert  is  often  beautifully  oolitic.  The  total  thickness  of  the 
Second  Magnesian  Limestone  formation  in  Cole  county  is  a  little  over 
170  feet. 
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The  only  fossil  observed  in  this  county,  that  could  be  directly 
traced  to  this  rock,  was  a  Lingula,  found  in  beds  of  Cotton  Kock  near 
MIL  top  at  Jefferson  City,  and  in  similar  beds  lower  down;  I  also 
found  at  Elston  a  Straparolus^  Loxoiiema,  and  GTiemnitzia,  (?) 

SECOND     SANDSTOISTE. 

This  is  generally  a  very  coarse-grained  rock,  of  a  light-gray  or 
buff  appearance.  Its  total  thickness  about  30  feet.  It  may  generally 
be  recognized  from  the  occurrence  of  the  overlying  Chert  beds.  These 
beds  are  compact,  cellular  or  oolitic  ;  the  cellular  beds  are  full  of  mi- 
nute, round  cavities,  frum  size  of  a  pea  to  a  hickory  nut,  which  are 
•often  studded  with  minute  quartz  crystals.  This  stratum  has  also 
been  denominated  "  Buhrstone,"  and  is  immediately  recognized  wher- 
ever found. 

The  following  Section  on  South  Moreau,  shows  relation  of  these 
beds. 

No.    1.    35  feet  Second  Magnesiaii  Limestone. 

No.  2.  6  feet  silicious  Magnesian  Limestone,  with  strata  of  sandy  Cottcgi 
Kock. 

No.  8.  8  feet  silicious  rock,  a  portion  brecciated  and  a  portion  cellular.  Buhr- 
stone beds. 

No.    4.    3  inches  oolitic  Chert. 

No,    5.    6  inches  coarse  Sandstone. 

No.  6.  5  feet  silicious  Magnesian  Limestone,  containing  a  few  small  angular 
Chert  fragments. 

No.    7.    4:  feet  Chert  bed. 

A  half  mile  west  of  St.  Thomas,  are  exposed  : 

No.    1.    10  feet  amorphous  and  cellular  Chert,  with  Iron  ore. 
No.    2.    Second  Sandstone. 

The  Second  Sandstone  is  well  exposed  on  the  Vienna  road  south 
of  the  Moreau.  A  few  fossils  are  occasionally  met  with,  generally 
-strewn  over  the  surface  below  the  Second  Sandstone.  Their  Geolog- 
ical position  is  either  in  the  lower  part  of  the  Second  Magnesian 
Limestone  or  the  Chert  beds  of  the  Second  Sandstone.  Comparing 
them  with  fossils  labeled  by  Dr.  Shumard,  they  may  include  the  fol- 
lowing species:  Murohisonia  Ozarltensis^  M.  carinifera^  Pleuroto- 
maria  turgida^  Hall.  RapTiistoma  sithplana^  Straparollus  reticulata^ 
xS.— ,  and  Orthis  antiqua.  The  type  of  these  fossils  is  that  of  the 
CJalciferous  Sandrock  of  the  New  York  Geologists. 
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THIRD    MAaNBSIAN    LIMESTONE. 

This,  the  lowest  formation  in  the  county,  is  principally  developed 
along  the  Osage  River  in  the  southern  part  of  the  county.  It  is  not 
found  below  Castle  Rock,  but  develops  high  in  the  bluffs  of  Bois 
Brule  and  Little  Tavern.  The  beds  are  generally  thick,  and  are  either 
coarse-grained  Dolomites  with  a  vitreous  luster  of  a  bluish-gray,  or  a 
fine-grained  flesh  color. 

A  Section  on  Moreau,  one  mile  below  the  forks,  represents  some 
of  the  upper  beds,  as  follows  : 

No.  1.    90  feet  cherty  Slope,  with  fragments  of  Sandstone. 

No.  2.  110  feet  of  Magnesian  Limestone ;  the  upper  25  feet  of  Cotton  Rock 
below,  is  of  a  dark -ash,  with  the  lower  40  feet  a  thick  bed  of  light- 
drab,  silicioiis  Magnesian  Limestone;  the  upper  part  is  cellular, 
with  some  minute  quartz  crystals  arranged  botryoidally,  occur- 
ring in  drusy  cavities.  A  bed  of  compact  quartz,  of  a  few  inches 
thickness,  is  interstratified. 

The  junction  of  Second  Sandstone  and  Third  Magnesian  Lime- 
stone is  well  exposed  at  the  Ferry  on  Vienna  road.    We  have  here 

No.  1.    30  feet  Second  Sandstone,  coarse,  white  and  banded— ripple-marked— 

the  lower  beds  intercalated  with  Magnesian  Limestone,  and  some 

Chert. 
No.  2.    105  feet  of  Third  Magnesian  Limestone,  both  fine  and  coarse,  the  beds 

often  forming  a  breccia  with  Chert;  the  Chert  often  oolitic;  the 

layers  very  irregular. 

Thick  Chert  beds  sometimes  occur.  Near  mouth  of  Little  Tavern^ 
we  find  a  Chert  bed  having  a  peculiar  structure.  It  may  be  fucoidal 
or  remotely  belong  to  the  Photozoa.  There  seem  to  be  occasional  axes 
from  which  flag-like  bands  of  Chert  shoot  out  both  ways,  and  anasto- 
mose with  Chert  bands  from  other  axes. 

A  similarly  formed  Chert  bed  has  been  observed  in  the  Magnesian 
Limestone  beds  of  the  southern  part  of  Madison  county. 

Of  the  Third  Magnesian  Limestone  there  probably  is  about  170^ 
feet  in  this  county. 

ECONOMICAL  GEOLOGY. 

The  metallic  ores  found  in  Cole  county,  include  Iron,  Lead  and 
Zinc,  with  traces  oi  Copper. 

lEON    ORES. 
Brown  hematites  and  sulphurets  were  observed;  the  latter  at  the 
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"'Circle  Diggings,"  3  miles  south  of  Hickory  Hill  ;  and  at  the  Coal 
mines  near  Elston.  The  brown  Hematite,  or  Limonite,  is  often 
found  on  the  hills  between  the  Osage  and  the  Moreau,  and  at  a  few 
other  localities,  but  at  no  place  did  I  observe  large  quantities.  Its 
origin  seems  to  be  in  the  Chert  beds  immediately  at  the  top  of  the 
Second  Sandstone,  as  the  following  description  will  show  : 

On  B.  Lothin's  land,  one-half  mile  west  of  St.  Thomas,  the  ore  is 
found  attached  to  the  Chert  just  over  the  Sandstone,  and  lies  in  loose 
masses  for  over  100  feet  down  the  hill,  becoming  fewer  as  we  descend. 
Near  the  upper  part  it  is  strewn  along  for  100  feet  east  and  west.  It  is 
of  good  quality,  occurring  in  a  columnar  form,  with  probably  a  ton 
in  sight. 

Similar  ore  is  found  at  several  other  places  in  the  neighborhood. 

On  E.  W.  Gaty's  land,  one-half  mile  above  the  mouth  of  Bois 
Brule,  several  pits  have  been  dug,  revealing  a  good  quality  of  ore. 
The  country  here  is  very  much  broken,  the  hills  about  200  feet  high, 
and  covered  with  a  fine  growth  of  young  White  Oak.  Third  Magne- 
sian  Limestone  extends  nearly  to  the  hill-top,  along  which  is  strewn 
large  masses  of  the  Second  Sandstone  Chert.  The  hill  is  broken  by 
several  deep  ravines  extending  north,  along  the  sides  of  which,  and 
about  80  feet  below  the  hill  top,  are  the  ore  beds.  The  ore  was  found 
in  some  of  the  pits,  but  not  in  others.  A  soft  yellowish,  and  a  harder 
porous  brown  Limonite  is  found.  A  ton  or  more  of  ore  was  dug  and 
piled  up.  The  ore  has  evidently  been  drifted  from  just  above,  being 
the  residue  of  the  destruction  of  the  overlying  and  inclosing  rocks. 
Large  masses  of  ore  are  often  found  on  the  surface,  between  the 
Osage  and  South  Moreau,  and  occasionally  north  of  theMoreau. 

In  N.  W.  Sec.  34,  T.  44,  E.  14,  many  fragments  of  Iron  ore  and 
silico— ferruginous  Conglomerate — are  found. 

At  the  county  line,  5  miles  north  of  Centretown,  are  seen  small 
quantities  of  brown  Hematite,  associated  with  Heavy  Spar,  the  Iron 
ore  often  penetrating  the  Spar  in  the  form  of  small  hollow  cylinders^ 

At  the  Old  Circle  Diggings,  3  miles  south  of  Hickory  Hill,  we  find 
some  rather  nice  crystals  of  brown  Hematite,  reposing  on  Heavy 
Spar,  undoubtedly  formed  since  the  Heavy  Spar  was,  and  assuming  in 
general  outline  the  form  of  the  mass  of  Spar. 

COPPER. 

At  Smith's  ''  Old  Circular  Diggings,"  in  Sec.  35,  T.  42,  E.  13,  small 
quantities  of  Sulphuret  of  Copper  are  found,  either  disseminated  in 
the  Limestone,  adhering  to  the  Galena,  or  else  adhering  to  Heavy 
Spar.    We  find  the  Heavy  Spar  attached  to  Limestone  with  a  thin  cu- 
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priferous  band  between,  of  which  the  central  part  is  Sulphuret,  and 
that  next  to  the  Limestone  is  the  green  Carbonate,  or  Malachite, 
which  gradually  blends  into  the  Baryta. 

ZINC. 

Small  quantities  of  Silicate  and  of  Blende,  occur  at  Fowler's 
Mines,  in  Sec.  35,  T,  43,  II.  13.  Future  mining  may  yet  disclose  a 
greater  amount  of  the  Silicate.  A  very  little  Silicate  was  also  ob- 
served at  Streit's  Mines,  2  miles  of  south  of  Centretown. 

The  Coal  Mines  near  Oentretown  also  contain  Zinc  Blende,  min- 
gled with  the  Coal. 

At  Thos.  Caspary's;  near  Elston,  the  Zinc  traverses  the  Coal  both 
horizontally  and  vertically.  The  horizontal  arrangement  appears 
thus,  numbering  from  top  down  : 


No.  1. 

Coal. 

No.  2. 

1  inch  Zinc  Blende. 

No.  3. 

2  feet  Coal. 

No.  4. 

f  inch  Zinc  Blende. 

No.  5. 

8  inches  Coal. 

No.  6. 

1  inch  Zinc  Blende. 

No.  7. 

Coal. 

LEAD. 

Galena  is  abundant  at  many  places  in  this  county — the  west  and 
south-west  including  valuable  mines.  It  was  found  in  this  county  in 
1820,  and  the  first  mining  done  by  Chouteau  in  1827,  who  had  a  fur- 
nace near  where  Pratt^s  Mill  now  is. 

The  geological  position  of  the  ores  in  the  southern  part  is  the 
Third  Magnesian  Limestone  ;  of  those  in  the  west,  the  lower  beds  of 
the  Second  Magnesian  Limestone.  I  observed  Galena  in  openings  or 
crevices  in  Second  Magnesian  Limestone  and  in  broken  strata  in  the 
Third.  Small  amounts  of  Lead  have  been  picked  up  on  the  surface  or 
associated  with  surface  Clays  in  almost  every  neighborhood.  It  has 
been  picked  up  at  Jefferson  City. 

Elston  Mine. 

This  is  in  a  low  hill  on  the  south  side  of  Gray's  Creek,  a  quarter 
of  a  mile  from  the  Station.  The  formation  is  Second  Magnesian  Lime- 
stone. The  Lead  occurs  in  what  miners  would  call  an  "opening,"  which 
was  filled  with  soft  Magnesian  Limestone  containing  Galena.  The 
opening  is  a  little  over  2  feet  square,  smarting  southwardly  15  feet  into 
the  hill,  then  turning  south-east  125  feet,  thence  east  25  feet.    The 
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Lead  was  found  throughout,  occurring  in  a  sheet  1  foot  wide  and  2^  to 
3  inches  thick — sometimes  much  thicker,  and  also  almost  thinning  out. 
At  end  of  drift,  the  "opening  "  is  reduced  in  size,  and  the  Lead  is  1  foot 
wide  by  2|  inches  thick. 

In  mining,  I  was  informed  that  occasional  "  chimneys  ''  would  oc- 
cur, in  which  the  Lead  was  found  for  several  feet  above. 

About  12,000  pounds  of  mineral  have  been  taken  from  this  mine. 

Dodson's  Mines. 

Three  miles  north  of  Elston,  on  Missouri  bluffs,  a  little  mining  has 
been  done  in  a  Magnesian  Limestone  and  Cotton  rock,  probably  of  age 
of  First  Magnesian  Limestone,  as  I  found  Saccharoidal  Sandstone  at 
foot  of  hill.  The  solid  rock  does  not  apparently  bear  the  mineral. 
About  600  pounds  is  said  to  have  been  found  in  overlying  loose 
Clays. 

Lemlein  &  Staehlin's  Mine, 

This,  a  very  recent  discovery,  is  on  land  leased  of  Stokes,  3  miles 
south  of  Elston. 

The  underlying  rock  is  Second  Magnesian  Limestone,  Cotton  rock 
beds,  and  the  mineral  chiefly  obtained  in  overlying  ''  Local  Drift." 
The  diggings  are  on  a  hillside  sloping  to  a  small  branch  of  Gray's 
Greek. 

Excavations  show  as  follows  : 

No.  1.  1  foot  Soil,  with  many  pebbles  and  Chert  fragments  strewn  on  the  sur- 
face. 

No.  2.    3  feet  red  Clay,  loose  Chert  and  disseminated  chunks  of  Gralena. 

Ko.  3.  3  feet  soft,  decomposing,  drab  Magnesian  Limestone  not  generally  con- 
taining Galena,  but  in  one  opening"  observed  two  thin  J  inch  paral- 
lel and  vertical  veins,  10  inches  apart. 

In  one  pit,  a  small  opening  of  6  inches  square  contained  some 
Galena,  but  the  quantity  was  too  small  to  work  and  was  abandoned. 

Mining  began  here  in  August,  1874,  and  since  then  2,000  pounds  of 
Galena  have  been  taken  out. 

Five  miles  north  of  Oentertown,  near  the  Moniteau  county  line, 
and  probably  in  Moniteau  county,  some  mining  has  been  done  in 
Second  Magnesian  Limestone,  and  small  quantities  of  Lead  obtained. 
The   succession  of  rocks  appears  to  be- 
No.  1.    Chert. 

ISTo.  2.    Red  Clay  containing  Galena. 
No.  3.    Drab  colored  Cotton  Eock 
No.  4.    Sandstone. 
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I  picked  up  pieces  of  broken  Chert  to  which  the  Galena  adhered, 
some  forming  a  brecciated  mass  with  the  Chert.  The  surface  of  the 
Chert  sometimes  contains  minute  Quartz  crystals  arranged  botryoidally 
and  inclosing  Galena. 

Streit's  Mine. 

This  is  in  N.  E.  qr.  Sec.  2,  T.  44,  R.  14,  two  miles  south  of  Center- 
town.  The  formation  here  is  Second  Magnesian  Limestone^  A  shaft 
revealed— 

No.  1.  8  feet  red  Clay. 

Ko.  2.  IJ  feet  drab  and  buff  Shales. 

No.  3.  2  to  3  feet  of  red  Clay  with  pockets  of  drab  Shale. 

No.  4.  3  feet  Cotton  rock. 

Lead  was  obtained  in  crevices  with  Baryta,  in  which  it  was  in- 
closed.   A  little  Zinc  Blende  and  Calamine  was  obtained. 

Fowler's  Mines. 

These  mines  are  in  Sec.  35,  T.  43,  E.  13,  about  30  feet  below  the 
top  of  a  hill,  of  which  a  Section  shows : 

No.  1.  10  feet  loose  Chert,  with  fragments  of  fossils  and  a  little  tumbling-  Sand- 
stone (Second). 

No.  2.    18  feet  mottled,  fucoidal,  ash  drab  and  buff  Magnesian  Limestone. 

No.  3.  5  feet  flesh  colored  and  drab  Magnesian  Limestone,  containing  occa- 
sional flattened  cells.  Cracks  and  rotten  openings  occur  contain- 
ing Galena ;  the  cracks  mostly  perpendicular  with  an  occasional 
oblique  or,  for  a  short  distance,  a  horizontal  variation. 

No.  4.    50  feet  Slope. 

No.  6.    20  feet  brecciated  Chert. 

I  regard  these  rocks  as  the  upper  part  of  the  Third  Magnesian 
Limestone.  In  the  openings  there  is  found  Lead,  Zinc  (Sulphuret  and 
Silicate),  with  Heavy  Spar.  The  Heavy  Spar  is  compact,  white,  blue 
or  amber  colored  crystals.  Considerable  Silicate  of  Zinc  may  be  ob- 
tained here,  but  the  mine,  not  having  been  recently  worked,  was  in  a 
poor  condition  for  examination.  It  was  worked  in  1869  and  shafts 
sunk  30  feet,  and  about  30,000  pounds  of  mineral  taken  out. 

"Smith's"  or  "Old  Circle  Diggings,"  S,  E.  Sec.  28,  T.  42,  R.  13. 

The  hills  have  Chert  and  fragments  of  Second  Sandstone  on  top, 
and  are  about  170  feet  high.  The  Third  Magnesian  Limestone  appears 
75  feet  from  the  top  and  at  intervals  below.  The  surface  of  the  ground 
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at  the  ^'  Circle  Mines  "  is  20  feet  above  the  Yollej.  Twenty  feet  higher 
and  one-eighth  of  a  mile  north,  are  the  ''  Sand  Diggings."  They  extend 
30  feet  higher  in  the  hill. 

A  great  deal  of  mining  was  formerly  done  at  the  "  Sand  Diggings," 
but  little  during  the  past  few  years.  The  ore  has  been  chiefly  obtained 
from  the  Clay,  Sand  and  debris  overlying  and  filling  fissures  in  the 
Magnesian  Limestone,  and  mostly  associated  with  white  Heavy  Spar. 
At  the '' Old  Circle  Diggings  "  the  mining  has  extended  into  the 
solid  rock,  but  the  ore  mostly  obtained  in  seams  and  crevices,  associ- 
ated with  a  gangue  of  Heavy  Spar,  although  sometimes  adhering  to 
the  Magnesian  Limestone.  The  present  operator  of  the  mines,  Mr. 
E.  W.  Gaty,  has  done  a  great  deal  of  work  here — he  has  sunk  a  wide 
shaft  to  the  depth  of  70  feet.  Being  filled  with  water,  I  could  not  see 
the  lower  structure  of  the  rocks.  Near  the  upper  part  are  thick  sheets 
of  Heavy  Spar,  containing  Galena. 

In  these  mines  are  found  besides  Galena,  Sulphuret  and  green 
and  blue  Carbonate  of  Copper,  Oxide  and  Sulphuret  of  Iron.  Heavy 
Spar  (Baryta)  both  crystalized  and  compact,  and  Calcite.  The  total 
yield  of  these  mines  I  could  not  obtain,  so  I  can  only  give  partial  sta- 
tistics. The  first  work  was  done  here  by  the  original  owner,  Mr.  —  Smith, 
in  1840.  He  sold  to  Henly,  and  he  to  Clark  &  Eaton,  ^and  then  to  E.  W. 
Gaty.  I  was  informed  that  Smith  took  out  over  800,000  pounds  of  min- 
eral; Clark  &  Eaton,  over  500,000;  Unseeker  &  Carter,  60,000.  Gaty  be- 
gan to  work  in  1874,  and  continued  regularly  for  several  months.  At 
the  ''Sand  Diggings,"  i  of  a  mile  north,  Mr.  Carter  showed  me  several 
shafts  from  which  a  stated  amount  of  mineral  was  obtained,  as  follows  : 
In  one  from  10  to  25  feet  in  depth,  4,000  pounds  obtained  in  1869  ;  an- 
other, 35  feet  depth,  5,000  t6  6,000  pounds  obtained ;  another,  30  feet  in 
depth,  8,000  pounds,  chiefly  in  red  Clay  in  crevices.  In  one  of  22  feet 
depth,  13,000  pounds,  in  light  Sand  and  red  Clay. 

Two  miles  east,  on  north  side  of  Little  Tavern,  a  little  surface  min- 
ing has  been  done  in  crevices  of  Third  Magnesian  Limestone,  and  small 
quantities  of  Lead  obtained.  The  Limestone  here  is  either  a  soft, 
coarse,  bluish-gray  Dolomite  or  very  fine-grained  flesh-colored.  The 
crevices  in  the  Limestone  are  often  filled  with  white,  heavy  Spar 
apparently  maintaining  the  same  horizon  at  several  places.  In  blufl^s 
of  Bois  Brule,  in  S.  E.  qr.  Sec.  21,  T.  42,  K,  13,  some  surface  mining  has 
also  been  done,  and  the  underlying  rock  quarried  out  for  a  few  feet 
depth.  The  crevices  contain  red  Clay,  decomposed  Magnesian  Lime- 
stone, Heavy  Spar,  and  Lead  associated  with  the  latter. 

Lead  in  small  quantities  has  also  been  found  at  several  other 
places  in  this  vicinity. 

One  mile^  south-west  of  St.  Thomas,  on  land  of  Leven's  heirs,  a 
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little  "float"  mineral  has  been  obtained  iii  shallow  pits,  in  crevic(?s  of 
the  Third  Magnesian  Limestone. 

OTHER  MINEKALS— NOT  ORES. 

Handsome  Crystals,  semi-transparent  Crystals  of  Heavy  Spar,  (Bar- 
ytes)  are  found  at  the  old  ''Circle  Mines,"  also  large  masses  of  white 
Heavy  Spar,  both  here  and  near  by  at  the  "Sand  Diggings."  Heavy 
Spar  is  also  found  at  many  other  places  in  the  neighborhood.  The 
mines  on  the  South  Moreau  also  afford  large  quantities  of  it.  At  Fowl- 
er's mines  are  Crystals  of  azure  blue,  Heavy  Spar  and  of  transparent 
and  amber-colored,  some  beautifully  modified. 

On  the  Osage  River,  a  half  mile  above  the  mouth  of  Bois  Brule, 
Mr.  Turner  has  a  mill  erected  for  the  purpose  of  grinding  the  Heavy 
Spar.  It  has  been  in  operation  5  years,  and  grinds  up  a  large  quan- 
tity of  the  mineral,  which  he  ships  to  St.  Louis,  where  it  is  used  for 
mixing  with  white  Lead.  His  supply  is  chiefly  derived  from  up  the 
Osage  Eiver,  from  whence  it  is  brought  in  boats  to  his  mill.  He  had 
about  150  tons  of  raw  material  on  the  ground  and  5  or  6  tons  of  pre- 
pared material  ready  to  ship. 

Ca'lcite. 

Beside  Sulphate  of  Baryta,  the  old  ''Circle  Diggings"  afford  large 
crystals  of  Calcite — generally  of  a  brownish  or  amber  color— it  is  here 
often  found  assuming  the  common  Dog-tooth  Spar  shape. 

Quartz. 

Associated  with  the  Third  Sandstone,  are  often  found  minute 
Quartz  crystals,  generally  closely 'arranged  on  a  flat  surface.  Quartz 
in  small  crystals,  botryoidally  arranged,  is  often  found  in  drusy  cavities 
of  Magnesian  Limestone. 

COAL. 

Coal  mines  have  been  worked  at  several  places  in  the  county,  but 
all  investigations  have  proved  these  deposits  to  be  pockets  of  lim- 
ited extent.  Two  miles  north  of  Centretown  the  Pacific  Mining 
Company  have  worked  out  two  extensive  deposits.  They  had  rail- 
ways connecting  the  mines  with  the  railroad  at  Centretown,  but  most 
of  their  track  is  taken  up,  the  mines  abandoned,  and  ashes,  banks  of 
Olay  and  Shale  and  old  logs  are  all  that  is  left.  This  Company  also 
worked  out  several  similar  deposits  south  of  Elston. 
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W.  S.  Freshour's  Coal  Banks, 

A  half  mile  south  of  Centretown,  on  a  gently  sloping  point  near  the 
foot  of  a  hill,  a  pit,  18  feet  deep,  has  been  dug,  passing  through 
chiefly  Fire  Clay,  with  small  streaks  of  Coal,  irregularly  dispersed. 
The  Coal  is  of  a  very  impure  quality ;  dull  looking  and  crumbly.  The 
Clay  also  contains  a  little  Selenite.  This  may  be  a  drifted  deposit,  as 
chunks  of  Chert,  with  small  pieces  of  attached  Galena  were  thrown 
out  of  the  pit. 

A  quarter  of  a  mile  south,  and  on  Sec.  2,  T.  44,  K.  14,  is  a  pit  21 
feet  deep.  Some  Cannel  Coal  has  been  taken  out  here,  but  driftings 
at  bottom  show  that  the  Coal  extends  only  12  feet  east,  and  thins  out 
at  8  feet  south.  Going  15  feet  west,  it  almost  thinned  out,  but  again 
thickened.  The  Coal  contains  Iron  Pyrites  and  small  seams  of  Zinc 
Blende. 

Staehlin's  Mine. 

This  is  3  miles  south  of  Elston,  and  180  feet  deep.  The  Coal  is  said 
to  be  30  feet  thick,  and  mostly  bituminous.  Not  being  able  to  descend 
into  the  shaft,  I  can  not  give  any  particular  interesting  or  useful  in- 
formation about  the  mine.  The  mouth  of  the  shaft  is  about  25  feet 
below  the  hill-top.  The  Coal  occupies  the  area  of  an  acre  or  a  little 
more,  and  a  good  deal  of  Coal  has  been  obtained. 

Thos.  CASPARY^s  Coal  Bank. 

The  pit  here  is  60  feet  deep,  entering  from  a  gently  sloping  hill- 
side about  30  or  40  feel  below  the  hill-top.  The  Coal  is  6  feet  thick^ 
and  of  an  impure,  slaty,  bituminous  variety.  Sixty  feet  southwest,  in  a 
shaft  sunk  50  feet  in  depth,the  Coal  found  was  only  4  feet  thick,  which  in 
a  short  distance  pitched  down  and  gave  out.  Entering  the  Drift  at  the 
bottom  of  the  main  shaft,  the  Coal  at  first  seemed  rather  irregular^ 
and  dipping  10°  north-west.  Fifty  feet  back  it  rises.  Horizontal  seams 
of  Zinc  Blende  are  met  with,  and  occasionally  a  vertical  vein.  Iron 
Pyrites,'in  masses  and  modified  crystal  forms,  is  abundant. 

A  little  over  a  quarter  of  a  mile  north-east,  Mr.  Caspary  has  a  de- 
posit of  Cannel  Coal,  but  has  not  worked  it  recently. 

A  half  mile  south  of  Caspary's,  Mr.  Elston  penetrated  20  feet  in 
black  Slate,  He  used  it  in  burning  Lime,  and  found  it  answered  the 
purpose  very  well ;  it  blazed  free  but  did  not  burn  to  ash.  It  was 
very  near  this  that  Mr.  Elston  found  the  singular  pocket  of  Coal 
named  in  preceding  pages.    A  little  south  of  this  is  a  pocket  of  blue 
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Shale,  but  no  Coal.  A  quarter  of  a  mile  still  further  south  the  Pacific 
Coal  Mining  Company  have  exhausted  another  Coal  deposit.  A  quar- 
ter of  a  mile  further  South  there  is  another  pocket  of  probably  not 
much  over  a  100  feet  square,  Staehlin's  bank,  previously  noticed,  is 
about  a  half  mile  further  south. 

On  a  small  tributary  of  Bois  Brule,  in  Sec.  21,  T.  41,  K.  M,  some 
Coal  of  an  impure  slaty  character  has  been  obtained,  but  the  deposit 
is  too  limited  and  quality  too  poor  to  work. 

A  half  mile  north-east  of  Hickory  Hill  an  impure  Cannel  Coal 
has  been  obtained.  The  bank  is  situated  in  a  deep  valley  between 
two  hills,  whose  summits  and  sides  are  composed  of  beds  of  Second 
Magnesian  Limestone.    This  deposit  is  also  quite  limited  in  extent. 

On  Lantrum's  land,  a  few  miles  north-west  of  Elston,  are  several 
abandoned  Coal  pits.  They  are  all  pockets  of  Coal,  not  connected 
with  each  other,  but  none  of  them  appear  to  be  extensive.  Tumbled 
masses  of  Lower  Carboniferous  Limestone  appear  on  the  hills  above, 
and  a  little  lower  down  are  some  beds  of  Second  Magnesian  Lime- 
stone. One  pit  is  located  in  a  ravine,  25  feet  above  the  foot  ot  the  hill  i 
another  probably  a  hundred  feet  higher  up,  and  still  another  a  short 
distance  above.  At  one  of  these  I  observed  Coal  Measure  Sandstone, 
including  plant  remains. 

CLAYS. 

Beds  of  good  Fire  Clay  occur  at  most  of  the  above  named  Coal 
banks,  and  at  some  of  them  are  be^^s  of  good  Potters'  Clay. 

A  silicious  Clay  stone  of  a  white  color  is  found  in  hills  of  Little 
Tavern,  a  short  distance  from  its  mouth.  This  is  not  a  Kaolin  as  some 
supposes,  but  a  silicious  Clay  stone.  It  would  probably  do  well  to 
make  it  into  some  kind  of  stone  ware.  This  rock  is  interstratified 
with  the  Third  Magnesian  Limestone. 

BUILDING     STONE. 

Some  of  the  Cotton  Kock  beds  at  Jefferson  City  afford  a  beautiful 
and  useful  building  stone,  but  great  care  should  be  observed  in  the 
selection  of  quarries.  No  quarry  of  this  rock  should  be  used  until  it 
is  found  to  withstand  the  winter  frosts,  for  many  of  the  layers  will 
not.  These  rocks  should  be  quarried  during  the  spring  and  summer, 
so  as  to  give  them  time  to  dry  and  season  before  winter.  By  follow- 
ing this  plan  we  often  have,  what  would  not  under  other  circumstan- 
ces be  a  good  building  rock. 
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The  Limestone  in  the  western  wall  of  the  Capitol  inclosure,  has 
been  proven  to  stand  the  frosts  well ;  for  many  years  it  lay  exposed 
on  the  ground,  but  showed  no  frost  cracks. 

The  thick  beds  of  Magnesian  Limestone  near  Osage  City,  afford  a 
useful  building  material.  The  piers  of  the  Osage  bridge,  were  con- 
structed of  it,  and  over  20  years  exposure  show  that  they  are  as 
good  as   ever. 

Similar  good  rock,  with  Sandstone  layers,  occurs  at  the  Moreau 
bridge. 

Near  Hickory  Hill  there  is  occasionally  seen,  a  short  distance  be- 
low the  hill-top,  a  superior  buff  Magnesian  Limestone.  This  works 
free,  and  is  durable ;  is  also  ordinarily  called  Cotton  Kock.  It  be- 
longs near  the  upper  part  of  the  Third  Magnesian  Limestone.  This 
rock  is  found  at  many  places  near  the  hill-top,  from  Locust  Mound  to 
Brazitc. 

The  thick  beds  of  the  Third  Magnesian  Limestone,  undoubtedly 
are  superior  for  works  requiring  strong  stone-work.  Fine  exposures 
fnay  be  seen  in  the  south-west  part  of  the  county,  on  Osage  Kiver, 
and  on  Bois  Brule  and  Little  Tavern  Creeks. 

The  Second  Sandstone  also  affords  a  strong  and  useful  building 
stone.  It  may  be  found  along  the  Moreau  from  the  Pacific  Railroad 
to  the  forks.  Good  quarries  could  be  opened  on  Vienna  road  near  the 
Moreau  and  near  the  Osage.  Some  of  the  beds  of  this  Sandstone 
seem  pure  enough  for  making  glass.  But  the  best  material  for  glass- 
making,  is  the  Saccharoidal  or  First  Sandstone.  This  is  found  at  sev- 
eral places  near  Elston,  and  near  Marion.  It  is  well  exposed  near  the 
mouth  of  Rock  Creek.  It  is  a  pure,  white  Sandstone,  and  generally 
more  loosely  cohering  than  the  other  Sandstones.  By  this  it  may 
be  easily  recognized. 

SOILS. 

The  best  lands  are  the  bottom  lands,  which  are  generally  suffi- 
-ciently  elevated  to  be  above  ordinary  high  water. 

The  Missouri  bottom  extends  from  the  mouth  of  Gray's  Creek  to 
Rock  Creek. 

The  Osage  River  bottoms  are  from  a  quarter  to  a  half  mile  wide ; 
those  of  the  Moreau  about  a  quarter  of  a  mile  wide ;  and  even  some- 
times wider.  The  Moreau  being  an  exceedingly  crooked  stream, 
gives  mbre  bottom  land  to  Cole  county  than  it  otherwise  would. 

Rich,  pretty  valleys  occur  along  the  other  streams. 

The  uplands  are  not  desirable  farming  lands,  with  this  exception  : 
Near  Hickory  Hill,  and  most  of  the  country  drained  by  Clark's  Fork 

G,S— 22. 
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of  the  Moreau,'is  a  rich  body  of  farming  land.  Tliis  land  originally 
supported  a  heavy  growth  of  Black  Oak,  Hickory,  White  Oak,  Ash^. 
Eedbiid,  Ked  and  American  Elm,  vines,  etc.  The  hills  near  Jefferson 
City  yield  good  corn  and  wheat  crops.  Occasional  good  tracts  of 
farming  land  also  occur  on  the  Missouri  hills  ;  for  instance,  between 
Elston  and  the  Missouri  Eiver,  and  between  Jefferson  City  and  the 
Osage.  But  most  of  the  uplands  will  raise  fine  wheat  crops,  and  are 
superior  for  vineyards.  It  is  generally  well  adapted  to  all  the  fruits 
of  this  climate. 

SPRINGS. 

Good  springs  are  found  in  most  of  the  valleys.  Where  the  Third 
Magnesian  Limestone  occurs,  we  find  the  clearest  water  and  most  con- 
stant supply.  We  may  instance  Little  Tavern,  a  very  clear  running 
stream,  which  is  supplied  by  clear,  cold  running  springs. 

At  Elston  there  is  an  Epsom  Salt  well.  It  issues  from  the  Second 
Magnesian  Limestone,  and  seems  to  contain  a  large  supply  of  water. 


POCKETS  AND  OUTLIERS  OF  COAL. 

These  deposits  are  found  in  Lincoln,  Warren,  Montgomery,  Calla- 
way, Cole,  Moniteau,  Morgan,  Benton,  Pettis,  Saline  and  Jasper. 

They  belong,  in  age,  to  the  true  Coal  Measures,  or  Carboniferous 
formations,  and  were  probably  the  earliest  beds  deposited.  In  some 
of  them  I  have  even  recognized  a  close  resemblance  to  well  known 
beds  of  the  true  Coal  formation.  They  generally  have  their  associ- 
ated Slates,  Shales  and  Fire  Clay  beds.  Their  variable  thickness,  and 
often  great  inclination  to  the  horizon,  would  indicate  their  deposition 
in  an  unquiet  sea.  They  have  generally  been  deposited  in  valleys,  or  at 
a  lower  horizon  than  the  general  surface  of  the  country;  and  although 
sometimes  in  vertical  thickness  as  much  as  20  to  50  and  80  feet,  rarely 
extend  horizontally  over  300  feet.  They  are  limited  by  walls  of  rock 
of  older  geological  age.  The  Mammoth  and  Mastodon  banks  in  Calla- 
way county,  are  such  deposits.  The  Mastodon — Sec.  4,  T.  44,  R.  10— 
is  reported  to  be  over  80  feet  in  thickness,  without  reaching  the  bot- 
tom.    It  is  located  where  two  hills  of  gentle  slope  come  together. 
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From  my  observations,  I  do  not  suppose  it  to  extend  much  over  100 
feet  in  width  and  length.  The  Second  Magnesian  Limestone  appears 
in  a  ravine  near  by. 

A  half  mile  S.  W.  of  the  Mastodon  bank  is  the  Einstein  shaft.  A 
Section  of  this  is — 

No.  1.    20  feet  local  Drift. 

No.  2.    8  to  10  feet  of  coarse,  rough,  sandy  Shales. 

No.  3.    3  feet  bituminous  Coal. 

No.  4.    Cannel  Coal— thickness  not  known.     The  shaft  was  sunk  in  edge 
of  a  sharp  valley. 

A  ferruginous  Sandstone  appears  on  the  hill  above.  The  arrange- 
ment of  strata  appearing  so  regular  here,  one  is  very  apt  to  be  de- 
ceived. This  is  undoubtedly  a  more  extensive  deposit  than  the  Mas- 
todon, and  may  extend  horizontally  several  hundred  feet.  It  would 
seem  to  have  been  quietly  deposited  in  an  eroded  valley  and  older 
rocks  subsequently  drifted  over  it. 

Dickson  Bank-S.  W.  Sec.  20,  T.  45,  R.  10. 

This  would  appear  to  have  been  a  drifted  deposit — drifted  a  short 
distance  from  where  originally  deposited,  for  the  rocks  do  not  lie  hori- 
zontal, and  on  the  hill-top  we  find  Devonian  Limestone,  and  lower 
down  the  Coal  dipping  from  the  hill.  The  dip  is  S.  80°  W.,  at  an  angle 
of  30°.  The  extent  of  Coal  can  not  be  over  200  feet  in  width.  The 
Coal  occurs  with  its  own  rocks  thus  : 

No.    1    7  feet  drab  Shales,  with  decomposing  Limestone  bearing  Coal  Measure 

fossils,  Sph^ifer  ,  Pi^odiictus^  etc. 

6  inches  blue  Clay  Shales. 

1  foot  black  Shale. 
5  inches  blue  Clay. 
22  inches  rotten  Coal. 

9  inches  alternate  layers  of  rotten  Coal  and  Clay. 
9  inches  good  bituminous  Coal. 

2  inches  yelloAv  and  drab  Clay. 
2  inches  good  Coal. 
J  to  3  inches  gray  Clay  with  Stigmaria. 

No.  11.    5  f  feet  Coal. 

The  Coal  is  also  exposed  100  feet  west,  showing  over  2  feet  of  good 
Coal  under  6  feet  of  rotten  Coal. 

On  the  hill-top  is  ferruginous  Sandstone  and  below  it  is  Devonian 
Limestone. 

John  Y.  Basinger's— S.  E.  Sec.  30,  T.  45,  E.  10  \V. 
This  deposit  appears  in  bed  of  a  small  branch  entering  on  the  west 
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side  of  Revoir  Creek.  The  valley  is  not  over  100  feet  wide  with  Mag' 
iiesian  Limestone  in  regular  undisturbed  layers  cropping  out  in  the 
hill,  and  drifted  Devonian  Limestone  in  the  branch  just  above.  The 
Coal  rocks  occur  thus : 

No,  1.    2|  feet  Cannel  Goal. 
No.  2.    2J  feet  bituminous  Coal. 
No.  3.    Slate. 

One  hundred  feet  north,  borings  passed  through,  1st,  11  feet  Slate  ; 
2d,  11  feet  Coal. 

LOHMAN  &  Price— N.  W.  Sec,  30,  T.  45,  R.  10  W. 

A  good  deal  of  mining  has  been  done  here  and  the  Coal  seems  to 
have  occupied  a  rather  more  extensive  area  than  those  places  above 
named.  Mining  has  been  prosecuted  up  and  down  the  branch  for 
probably  200  yards,  and  side  drifts  extended  into  the  hill  at  numerous 
points.  Coarse  Sandstone,  evidently  of  the  age  of  the  Coal  Measure, 
appears  on  the  hill  for  over  a  hundred  yards  back.  Further  back  on 
the  hill  we  find  tower  Carboniferous  Chert.     A  Section  is  this  : 

No.  1.  2 -h  feet  brown  Sandstone. 

No.  2.  11  inches  rotten  Coal. 

No.  3.  8  inches  good  bituminous  Coal. 

No.  4.  2  inches  rotten  Coal. 

@    No.  5.  6  inches  black  Slate. 

No.  6.  4  inches  chocolate  colored  Clay. 

No.  7.  7inches  jointed  slaty  Coal. 

No.  8,  10  inches  dark  snuff  or  olive  colored  Clay. 

No.  9.  2  +  feet  bituminous  Coal, 

This  closely  resembles  Prof.  Swallow's  description  of  Coal  below 
the  mouth  of  Lamine  River.  Some  of  the  other  banks  resemble  H. 
L.  Brown's,  near  Boonsboro,  Howard  county. 

[For  a  description  of  the  Coal  pockets  of  ^Cole  county  see  report  on  that  county.] 

Moniteau  Bank. 

This  is  one  mile  south  of  Moniteau  Station,  Moniteau  county. 
The  surface  of  the  ground  slopes  very  gently.  No  rocks  of  any  kind 
appear  in  position  near  by.  A  mile  east  are  detached  masses  of  fer- 
ruginous Sandstone  and  Encrinital  Limestone,  the  latter  apparently  in 
place.  A  little  lower  down  the  hill  is  Second  Magnesian  Limestone. 
The  Coal  shaft  is  being  worked  by  Gen,  Shelby  and  others.  The  Coal 
appears  very  near  the  surface  ;  dipping,  as  far  as  tested,  quite  regularly 
at  an  angle  of  about  50^  at  a  course  of  N.  20*^  W.    The  Coal  is  worked 
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on  a  Slope  along  its  plane  of  dip  on  which  a  track  is  laid  for  200  feet 
(June,  1874).  At  the  end  of  the  Slope  the  Goal  is  104  feet  from  the 
surface  in  a  vertical  direction.  It  is  30  feet  in  thickness.  From  the 
bottom  an  entry  has  been  extended  80  feet  to  the  right,  and  half  way 
down  there  is  another  reaching  20  feet  to  the  left.  The  Coal  has  been 
made  into  pretty  fair  Coke.  This  deposit  at  present  baffles  any  at- 
tempt to  calculate  its  extent  and  quantity.  This  can  onl}^'  be  deter- 
mined by  practical  experiments  in  extending  drifts  or  shafts. 

For  description  of  other  similar  deposits  we  would  refer  to  the  various  reports  in 
this  volume  and  to  the  volume  of  1873. 

GENERAL  REMARKS. 

The  Coals  are  generally  of  two  kinds,  Cannel  and  Bituminous,  and 
the  quality  not  often  so  good  as  the  other  Coals.  Zinc  blende  is  often 
found  traversing  the  Coal.  The  Coal  beds  generally  lie  at  an  inclina- 
tion to  the  horizon  and  are  never  found  near  a  hill-top,  and  more  often 
in  a  valley— generally  in  a  smaller  valley  tributary  to  a  larger  one. 
These  valleys  seem  to  have  been  eroded  previously  to  the  deposits  of 
the  Coal.  The  Coal  then  was  deposited  in  them,  but  probably  soon 
after  the  larger  or  unprotected  mass  was  washed  away,  leaving  isso- 
lated  pockets  in  the  narrow  valleys  where  they  have  been  protected 
by  adjacent  walls  of  Limestone  from  being  drifted  away. 

The  Cannel  Coal  deposits  also,  seem  to  have  been  sometimes  de- 
posited in  small  basins  or  crevices. 

These  deposits  may  thus  be  divided  into  two  classes: 

1.  Outliers  from  the  true  Coal  Measures,  preserving  their  regular  order  of  ar- 

rangement of  Slates,  Clays,  Coals,  etc. 

2,  Drifted  deposits,  including— 

a.  Drifted  in  an  unbroken  mass,  and  retaining  after  being  drifted  a 

regular  succession  of  beds,  as  in  the  first  class. 

b.  Drifted  in  broken  or  comminuted  masses,  as  are  some  of  the 

Cannel  Coal  deposits. 


CHAPTER    XXI. 


MADISON     COUNTY. 


BY    G.    C.   BROADHEAD. 


SUKFAOE,    CONFIGURATION,    Etc. 

The  area  of  this  county  is  about  506  square  miles  ;  it  is  bounded 
on  the  north  by  St.  Francois,  on  the  east  by  Bollinger,  on  the  south 
by  Wayne,  and  on  the  west  by  Iron.  It  presents  every  variety  of  sur- 
face, from  that  of  high  mountains  and  high  Chert  hills,  to  lower  hills^ 
valleys  and  ijlains. 

No  positive  anticlinal  or  synclinal  axis  was  observed,  nor  any  reg- 
ular system  of  elevation.  The  following  elevations  west  of  the  St. 
Francois  River  were  noted,  the  heights  being  estimated  from  the 
neighboring  valleys :  Daguerre  Mountain,  492  feet ;  Blue  Mountain, 
551  feet ;  Smith's  Mountain,  (pouphyri tic)  432  feet ;  Rock  Creek  Moun- 
tain, (porphyritic  and  Syenitic)  575  feet;  Black  Mountain,  (porph}?'- 
ritic)  467  feet.  Another  elevation  just  south  of  Black  Mountain,  is 
probably  higher.  Near  the  mouth  of  Leatherwood  Creek  the  Lime- 
stone and  Chert  hills  are  about  150  feet  high. 

Where  the  Syenite  or  porphyry  approaches  the  streams  from  op- 
posite sides,  a  "  Shut-in,"  as  it  is  called,  is  formed;  that  is,  the  stream 
is  confined  to  a  narrow,  rocky,  rugged  channel,  which  generally  con- 
tinues until  a  bench  of  sedimentary  rock  sets  in.  We  have  such  an 
example  where  the  west  end  of  Daguerre  Mountain  approaches  close 
to  St.  Francois  River,  with  a  steep,  rocky  front,  and  just  across  on  the 
west  side  of  the  River,  another  high  Granitic  hill  appears  to  stretch 
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forward  to  meet  it,  each  hill  rising  to  a  heightof  not  less  than  250  feet 
near  the  stream,  becoming  higher  as  it  recedes. 

Lower  down  SL  Francois  Kiver,  in  N.  E.  of  S.  W.  qr.,  Sec.  2,  T.  33, 
S.  50  E.,  are  the  "rapids; "  here  the  Syenitic  cliffs  approach  close  to  the 
stream  on  both  sides,  along  which  and  in  the  stream  on  both  sides, 
are  many  very  large  tumbling  masses  cf  rock,  which,  especially  in 
time  of  high  water,  seriously  impede  the  current,  which  was  the  case 
at  the  time  of  my  visit  to  the  locality,  and  the  noise  of  rushing  waters 
was  very  great.  In  traveling  south  v/ard,  east  of  St.  Francois  Eiver,  after 
leaving  Daguerre  Mountain,  we  pass  over  Conglomerate  and.Oherty 
hills;  elevated  about  200  feet  above  the  River,  thence  across  the  wide, 
pretty  valley  of  Cedar  Creek,  skirting  along  the  slopes  of  Keeves' 
Mountain,  rising  on  our  left  to  an  elevation  of  660  feet,  thence  along 
lower  hills  to  neighborhood  of  Twelve  Mile  Creek,  where  the  hills  are 
about  150  feet  high,  with  Limestone  at  the  base  and  Chert  on  the  top, 
thence  to  the  south  county  line,  near  which,  as  measured,  we  find  the 
hill,  to  be  187  feet  high.  Occasionally  we  find;wide,  rich  bottoms  of  allu- 
vium on  the  St.  Francois.  The  Limestone  and  Chert  hills  'between  St. 
Francois  River  and  Castor,  rise  to  ahight  of  280  to  300Jeet.  At  Berry's, 
on  West  Trace  Creek,  it  is  280  feet  from  the  Creek  to  top  of  the  Chert 
hills.  On  Big  Creek,  near  Hoffman's,  a  Porphyry  hill  is  269  feet  high. 
At  Rickman's,  on  Shutley's  Creek,  it  is  207  feet  to  top  of  the  Chert 
hills. 

On  Castor,  in  Sec.  31,  T.  31,  R.  8,  E.,  the  bluff  is  163  feet  high.  At 
Geo.  Whitener's,  west  of  Castor,  the  bluffs  are  251  feet  high ;  near 
Henry  Hildebrand's,  115  feet ;  on  East  Trace  Creek,  143  feet. 

The  bottoms  on  Castor  are  often  a  half  mile  wide,  those  on  most 
streams  are  narrow. 

The  Slopes  adjacent  to  Callaway's  Mill  Creek,  Village  Creek, and 
near  Fredericktown,  Cedar  Creek,  Slater's  Creek,  and  part  of  Mat- 
thew's Creek,  are  long  and  gentle,  and  their  valleys  are  beautiful. 

LIST    OF     TEEES    AND  SHRUBS. 

Aider,  W n'dhoo 'Elm,  {Ulmus  alat a)    Mulberry, 

Amorpha  fruticosa,  Summer  Grape,  White,   Burr,   Post,  Swamp 

White,  Kock-Ohesnut,Pin, 
A.  caneseens,  Frost  Grape,  Laurel  and  Gray  Oaks, 

Aralia    Spinosa,    or    *'  tear-  Muscadine,  Pawpaw, 

blanket,"  as  it  is  called  by 
the  country  people.  Greenbrier,  Persimmon, 

Grab  Apple,  Black  Gum,  Yellow  Pine,  (Pmz^s  w^zfis) 

White  Ash,  Sweet  Gum,  Plum,  (2  species) 

Prickly  Ash,  Hackberry,  Rose,  (4  species) 
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Linden,  Witch  Hazel,  Raspberry, 

Sycamore,  Red  Birch.  Red  Elm, 

Blackberry,  (several  species)  Common  Hazel, 

Bladderniit,  ■  Black  Haw, 

Red  Cedar,  Common  Hickory, 


Sumach,  (3  species) 

Sassafras, 

Serviceberry, 


Bumelia  lanuginosa^  Shelbark,    and  thick  Shell- 

bark  Hickory,  Thorn,  {eratcBgiis) 

Black  Cherry, 

Pignut  and  Bullnut  Hickory,  Trumpet  Creeper, 
Oofiee  Tree, 

Hornbeam,  White  Walnut, 

Coral  Berry, 

Iron  wood ,  Black  Walnut, 

Flowering  Dogwood,  {cornus 
florida)  Honeysuckle,  Spicebusb, 

Common  Elder,  Redbud,  Waaho, 

White  Elm,  Honey  Locust,  Huckleberry,  (several  spec's) 

Red,  White  and  Sugar  Maple, 

There  is  some  difference  in  the  relative  distribution  of  certain  trees 
and  shrubs,  in  different  parts  of  the  county.  The  Poplar,  or  Tulip 
Tree  occurs  at  a  few  localities  in  the  southern  part  of  the  county,  and 
I  was  informed  that  there  were  a  few  Beech  trees  on  hills  east  of  Cas- 
tor, in  the  south  part  of  the  county.  Oatalpa  is  found  on  St.  Francois 
Kiver,  in  T.  31.  Sweet  Gum  is  quite  common  in  T.  31,  and  portions  of 
T,  "^2,  and  the  farthest  locality  north  where  I  observed  it,  was  on  Ce- 
dar Creek.  Leatherwood  {Dirca  pidustris)  is  abundant  on  Leather- 
wood  Creek,  and  on  Castor,  near  Marquand. 

The  Pine  is  not  very  abundant  in  T.  34.  Occasional  thick  groves 
are  found  further  south,  but  in  T.  31  and  part  of  T.  32,  there  are  many 
very  dense  pine  groves  of  excellent  limber.  Large  forests,  of  a  su- 
perior quality  of  large  White  Oak  trees,  are  found  throughout  the 
county.  The  White  Oak  timber  in  this  county,  as  yet,  seems  scarcely 
to  have  been  touched.  Five  or  six  miles  south  and  south-west  of 
Fredericktown  are  quantities  of  excellent  White  Oak  timber. 

On  Cedar  Creek  and  vicinity,  are  some  of  the  finest  Cedar  groves 
in  the  State.  On  Leatherwood  Creek  and  Gray's  Mountains,  great 
quantities  of  Cedar  have  been  cut  off  and  hauled  away,  mostly  for 
fence  posts.  At  the  old  John  Francis'  place,  I  noticed  a  fence  a  few 
hundred  yards  long,  composed  mainly  of  Cedar  rails.  A  field  on  the 
old  Cooper  place,  on  Cedar  Creek  is  al30  inclosed  with  Cedar  rails. 
Good  Walnut  and  Cherry  timber  abound  along  the  various  streams. 
The  Sweet  Gum  often  grows  very  large,  and  is  said  to  polish  quite 
beautifully. 
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WATER. 

Madison  county  is  generally  well  supplied  with  a  superior  quality 
of  water.  Castor  Kiver  is  a  very  pretty,  clear  running  stream.  Its  bed 
can  be  plainly  seen  anywhere,  so  pure  is  the  water.  Along  its  banks 
are  many  lasting  springs  of  cool  water,  which  assist  in  keeping  the 
river  water  cool  throughout  the  hottest  weather.  There  are  several 
water  mills  on  Castor,  which  keep  at  work  the  whole  year  round. 
Cold  Water  Spring,  at  the  head  of  Twelve  Mile  Creek,  affords  plenty 
of  water  for  several  families  the  year  round. 

On  kShutley's  Creek  are  many  large^  clear  and  cool  springs. 

SOILS. 

Of  course,  there  is  not  much  soil  on  the  mountains,  nor  do  their 
disintegrating  rocks  afford  a  rich  soil.  But  even  on  the  mountain 
tops  are  sometimes  found  spots  of  arable  land.  On  Daguerre  Moun- 
tain, I  saw  a  pretty  good  field  of  corn.  The  Chert  ridges  afford  a  rath- 
er thin  soil,  especially  where  the  pines  predominate. 

Around  Fredericktown,  as  far  north  as  Mine  LaMotte,  and  east- 
ward a  few  miles,  extending  to  the  head  of  the  various  streams  that 
centre  here,  we  have  an  elevated  valley,  rising  gently  from  the 
streams,  probably  as  much  sometimes  as  75  feet  The  base  of  this 
soil  is  Magnesian  Limestone.  On  this  reposes  a  very  red  soil,  contain- 
ing a  good  deal  of  oxide  of  Iron,  and  it  is  very  productive.  As  a 
proof,  I  would  cite  the  fact  of  a  large  portion  of  it  having  been  in  cul- 
tivation as  much  as  70  years,  and  still  continuing  to  yield  bountiful 
crops. 

The  valleys  of  Slater's  and  Matthew's  Greek  are  based  on  similar 
formations,  and  overlaid  in  part  by  similar  red  soils.  Southwardly^ 
this  soil  is  sparingly  diffused,  not  seen  near  Trace  Creek  and  Twelve 
Mile,  but  was  observed  near  the  mouth  of  Twelve  Mile,  and  also,  in 
part,  on  the  west  side  of  Saint  Francois  River,  near  the  southern  part 
of  the  county.  This  soil  supports  a  natural  vigorous  growth  of  White 
Oak,  Elm,  Linden,  Hickory,  Iron-wood,  Hornbeam,  Black  Walnut,, 
Black  Gum,  Sassafras  and  Dogwood. 

In  the  western  part  of  the  county,  south  of  the  Gravel  road,  and  to 
south  line  of  the  county,  are  found  but  few  patches  of  good  soil ;  only 
occasionally,  are  interposed  small  valleys  of  a  third  class  quality,  on 
which  the  inhabitants  manage  to  eke  out  a  support. 

In  the  northern  portion  of  the  county,  west  of  Iron  Mountain 
Railroad,  and  reaching  to  the  St.  Francis  River^is  an  elevated  plateau 
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of  third  class  soil  based  on  Syenitic  rocks.  On  this  tract  tolerably- 
good  crops  of  corn  and  wheat  are  raised,  and  fine  crops  of  all  kinds 
of  fruit,  peculiar  to  the  county,  are  annually  produced.  Good  crops 
of  cotton  can  be  raised.  The  thin  lands  produce  35  to  40  bushels  of 
€orn  per  acre;  the  valleys,  60  bushels.  The  soil  on  the  ridges  is  gen- 
erally of  a  whitish  color. 

In  the  streams  we  find  a  great  deal  of  Gravel ;  this  mingling  with 
the  Soils  of  the  bottoms,  and  loosely  cohering,  is  easily  washed  away  ; 
hence  we  often  see  changes  and  widening  of  channel.  The  soil  of 
all  the  bottoms  contains  a  great  deal  of  gravel,  especially  may  this 
be  said  of  Twelve  Mile  Creek.  Near  its  head  we  find  quantities  of 
Chert  and  porphyritic  boulders  and  Gravel.  Lower  down  stream  the 
soil  is  enriched  by  decomposing  debris  from  Magne^ian  Limestone. 
The  gravel  in  this  soil  performs  the  fur?ction  of  digestion,  and  where 
the  comminuted  matter  possesses  richness,  the  result  is  a  superior 
soil. 


GEOLOGY. 

SURFACE     GEOLOaY. 

Under  this  head  we  include  the  Soils,  Local  Drift  and  other  loose 
Drift,  if  any,  and 

ALLUVIUM. 

This  is  constantly  forming  along  the  streams  by  deposition  from 
the  waters.  Local  Drift  may  include  deposits  of  fragments  of  rock 
strewn  over  the  surface  everywhere— some  of  it  now  being  deposited, 
but  a  large  portion  in  former  ages. 

Loose  masses  of  rock  sometimes  occur  a  little  at  a  place,  in  other 
places  in  lar^e  quantities;  sometimes  comminuted,  in  other  locali- 
ties are  found  large  and  small  boulders  lying  along  the  surface— these 
fragments  mostly  resulting  from  mechanical  agency  acting  upon  the 
older  rocks.  At  some  places  large  and  small  boulders  are  found  lying 
on  the  surface,  but  upon  their  removal  and  digging  a  few  feet  below 
the  surface,  a  comminuted  mass  is  exposed. 

xVt  Apos.  Tucker's,  in  E.  half  Lot  No.  3  of  N.  W.  qr.  Sec.  1,  T.  33, 
R.  5  E.,  a  well  was  dug  75  feet  deep,  and,  as  Mr.  Tucker  informed  me, 
after  removing  a  few  feet  of  boulders  and  Clay  near  the  top,  he  dug 
into  a  coarse  Sand  which  extended  to  the  bottom,  when  a  fine  stream 
of  water  was  reached.    The  Sand  thrown  out  seemed  to  be  granitic. 
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On  the  east  side  of  Sec.  32,  T.  31,  K.  8  E.,  the  ground  is  covered 
over  with  Porphyry  boulders  to  a  depth  of  1|-  feet,  under  which  was 
observed  a  fine-grained,  variegated  Potters'  Oiay.  A  quarter  of  a  mile 
east  there  is  a  similar  bed  of  coarser  Clay  covered  with  Oherty  boul* 
ders — the  Clay  at  each  of  the  two  last  named  places  being  entirely 
free  from  boulders. 

In  the  Eailroad  cut,  one  mile  north-west  of  Fredericktown,  near 
the  old  Gholson  pla%je,  we  have : 

No.  1.    8  feet  red  Soil  and  Glaj, 

No.  2.    Beds  of  dark  brown  or  black  sandy  Shale,  with  bands  of  buiF  sandy 
Shale  restino^  on  Magnesian  Limestone. 

A  quarter  of  a  mile  south  of  the  103d  mile  post  is  seen  : 

No.  1.    4  feet  Soil  and  red  Clsij, 

No.  2.    4  feet  red  and  dark  sandy  Shales. 

No.  3.    Bed  of  yellow  Sandstone  (Primordial). 

At  the  lOM  mile  post  are  similar  beds,  but  the  Shales  are  dark 
reddish-brown.  At  each  of  the  above  Sections  a  considerable  quan- 
tity of  black  Sand  enters  into  the  various  beds  of  No.  2.  This  dark 
sandy  bed,  I  regard  as  equivalent  to  that  at  Gholson's,  and  probably 
also  at  Hick's.  It  has  a  dull  black  appearance,  and;  under  a  magnify- 
ing glass,  seems  to  be  formed  of  minute,  silicious  grains,  united  by  a 
black  cement  of  Manganese  and  Iron. 

Mr.  North,  in  Sec.  19,  T.  34:,  R.  6  E.,  dug  30  feet  through  Clays  to 
black  Sand,  in  which  he  found  a  fine  stream  of  water. 

At  Hick's  place  there  appears  several  feet  of  this  bog  ore  in  the 
soil,  and  at  the  old  Gholson  place,  near  Fredericktown,  are  found 
tumbled  boulders  of  similar  material. 

An  analysis  of  a  specimen  from  Hick's,  made  by  Mr.  Chauvenet^ 
gave  : 

Insoluble  silicious  matter 66.82  per  cent. 

Peroxide  of  Iron 18.67  per  cent. 

Sesqui-oxide  of  Manganese 14.24  per  cent. 

"Water 3.19  per  cent. 

Traces  of  Lime  and  Magnesia. 

Metallic  Iron  in  above 13.07  per  cent. 

Metallic  Manganese 9.86  per  cent. 

ARCH^ISAN    ROCKS. 

Previous  to  the  deposition  of  the  sedimentary  rocks,  the  contour 
of  this  county  presented  alternations  of  high  hills  and  mountain  peaks 
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with  low  depressions  between,  and  the  rocks  presented  to  view  were 
either  varieties  of  Porphyry  or  of  Granite  and  Syenite,  with  their  va- 
rious intrusive  veins  or  dykes  of  Quartz,  Greenstone,  Dolerite  or 
Specular  Iron  Ore;  the  Syenitic  rocks  being  mostly  in  the  northern 
part  of  the  county  and  Porphyry  towards  the  Southern,  The  moun» 
tain  peaks,  many  of  them,  were  elevated  as  much  as  700  feet  above 
the  valleys,  and  it  is  even  probable  that,  previous  to  the  deposition  of 
the  unaltered  sedimentary  rocks,  some  may  have  towered  to  a  height 
of  1,000  feet. 

LIST    OF    PvOCKS. 

The  following  is  a  descriptive  list  of  specimens  of  metamorphic 
rocks  collected  in  1871,  the  number  preceding  the  description  corre- 
sponding with  that  on  label  attached  : 

124,  125, 126--Railroad  G,ut  at  98th  mile  post.  Very  pretty,  uniformly  colored,  fine- 
grained, dark  gray  Syenite.  Under  a  magnifying"  glass  are  exhibited  green  spots,  with 
flesh-colored  Feldspar  and  black  Hornblende. 

127,  180,  131,  132— Near  north  county  line,  between  Kock  Creek  and  Musco.  Dark, 
reddish  gray  Syenite,  coarser  than  124  ;  contains  red  Feldspar,  flesb-colared  Quartz  and 
black  Hornblende. 

129— Same  locality  as  last.  Very  dark  gray  Porphyry,  with  crystals  of  red,  flesh-- 
colored  and  green  Feldspar  and  dark  colored  Quartz  ;  contains  a  little  green  mineral 
which  is  probably  Epidote, 

128— Same  locality  as  last.  Fine-grained,  compact,  dark  red,  jaspery  Porphyry ; 
resembles  160  and  174. 

133,  134— At  John  Miller's,  Sec.  29,  T.  34,  R.  6  E.  Light  red  granitic  rock,  com- 
posed of  coarse  grains  of  Quartz  and  Feldspar. 

135, 136, 137,  138— From  N.  side  of  Stout's  Creek,  Sec.  5,  T.  33,  E.  5  E.  Coarse 
reddish  gray  Syenite  similar  to  134.  Contains  black  Hornblende,  red  and  flesh  colored 
Feldspar  and  flesh  colored  Quartz, 

139, 140, 141— N.  E.  qr.  Sec.  6,  T.  33,  R.  6  E.  Brownish  gray  coarse  Granite.  Con- 
tains  red  Feldspar,  rose  colored  Quartz  and  silvery  Mica.  From  a  N.  E.  and  S.  W. 
vein,  at  this  locality,  can  be  obtained  numerous  Quartz  crystals,  of  a  variety  of  beauti- 
ful  colors,  viz. :  rock  crystal,  yellow  and  amethystine. 

142,  143— N.  W.  corner  of  S.  W.  qr.  Sec.  1,  T.  33,  R.  5  E.  Ferruginous  Porphyry ; 
contains  a  good  deal  of  red  Hematite  and  many  fine  grains  of  Quartz.    Resembles  215. 

144_.3.  w^.  qr.  Sec.  2,  T,  33,  R.  5  E.  Dark  gray  Syenite;  contains  black  Horn- 
blende, flesh  colored  Feldspar  and  limpid  Quartz  and  Copper  pyrites.  This  specimen 
is  traversed  by  a  blackish  green  band  about  2  inches  wide,  blending  into  the.  surround- 
ing rock.  Similar  Granite  extends  from  this  across  the  St.  Francois  River  at  the 
*' Rapids,"  when  it  is  traversed  by  a  Dyke  of  Dolerite  44  inches  wide,  and  bearing  S. 

60°  W. 

145,  146,  147,  148,  are  found  in  the  same  locality  as  the  last;  are  Syenitic,  with 
green  mineral  resembling  Epidote. 

149, 150,  151, 152, 153— N.  W.  of  N.  E.  qr.  Sec.  33,  T.  34,  R.  5  E.  A  very  pretty 
red  Granite  or  Granulite  formed  of  pink  colored  Feldspar  and  limpid  Quartz ;  has  dif- 
fused through  it  innumerable  shiny  flakes  of  micaceous  Iron  ore. 
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154— From  the  Polk  place.    A  very  fine  grained  Syenitic  Greenstone. 
155, 156,  157— Top  of  Burns'  Mountain.    Deep  red  Porphyry  with  lighter  red  and 
^lesh  colored  crystals  of  Feldspar;  contains  particles  of  clear  Quartz  and  a  green  min- 
eral resembling  Epidote. 

158— North  end  of  Burns'  Mountain.  Porphyry  resembling  the  last,  but  is  ver- 
tically banded  by  lighter  colored  and  minute  quartzose  parallel  veins,  in  some  of  which 
found  the  similar  green  mineral  of  No.  157. 

159— North  end  of  Burns'  Mountain.  Porphyry  also  banded  vertically  and  from 
long  continued  exposure  presents  rough,  narrow  ridges  on  the  upper  surface,  bearing 
N.  30°  E.  mage.  Similarly  striated  Porphyry  was  observed  a  half  mile  west,  having  the 
«ame  bearing. 

160— North  end  of  Burns'  Mountain.  Porphyry  somewhat  resembling  the  above, 
but  very  compact  and  close  grained.  Color,  a  very  dark  shade  of  red,  almost  black  ; 
general  appearance  dark  gray. 

161— Tolers,  2  miles  south  of  Fredericktown.  Porphja*y  ;  color  like  155,  but  darker 
and  more  crystalline ;  when  magnified  appears  fine  grained  and  of  a  similar  color 
to  160. 

162— Sec.  32,  T.  31,  R.  7  E.,  at  Hoffman's.  Porphyry ;  dark  red,  almost  black,  and 
very  fine  grained,  red  spotted  with  small  grains  of  limpid  Quartz  and  red  Feldspar 
4ind  a  green  mineral.    Resembles  164,  165  and  182. 

163 — Near  King's,  on  Mill  Creek,  S.  W.  corner  of  county.  Porphyry ;  general 
appearance  dark  gray ;  when  magnified  looks  dark  red ;  contains  light  colored  Feld- 
,spar  and  quartz. 

164,  165 — North  end  of  Rock  Creek  Mountain.  Porphyry  ;  color  very  dark  red  ; 
contains  some  bright  red,  pretty  crystals  of  Feldspar  and  some  pyrites. 

166— Same  locality.  Pink  Porphyry,  with  deeper  colored  crystals  of  Feldspar 
and  small  Quartz  grains. 

167 — Same  locality.  Compact  quartz ;  has  stains  of  specular  Iron.  This  is  irom 
a  vein  in  the  Porphyry,  but  its  exact  position  could  not  be  obtained. 

168, 169,  170— Sec.  16,  T.  33,  R.  5  E.,  east  side  Blue  Mountain.     Porphyry ;  very 
fine  grained ;  has  beautiful  wavy  bands  of  light  red  and  black.     This  is  a  beautiful  rock. 
171 — Same  locality.    Black  Porphyry ;  when  magnified  shows  a  faint  red  tingt ; 
in  texture  and  color  resembles  160,  but  is  darker. 

172— E.  hf.  N.  E.  Sec.  15,  T.  33,  R.  5  E.  Gray  Porphyry ;  has  light  colored  Quartz 
grains  and  red  Feldspar. 

173— Sec.  9,  T.  31,  R.  5  E.  Deep  red  Porphyry ;  rich  appearance,  with  white 
crystals  of  Feldspar. 

174,  175— Sec.  15,  T.  31,  R.  7  E.  Black  (jaspery)  Porphyry  ;  when  magnified  shows 
shades  of  red  ;  observed  a  little  Quartz  and  a  few  minute  Feldspar  crystals.  Resem- 
bles 162.  This  rock  works  freer  than  any  Porphyry  in  the  county,  and  could  no  doubt 
be  quarried  in  good  shape. 

176  and  177— Sec.  20,  T.  34,  R.  6  E,  Dark,  greenish-gray  Porphyry,  compact,  with 
large  crystals  and  rounded  pieces  of  Feldspar,  and  a  few  small  particles  of  Pyrites. 

178  and  179—5  miles  east  of  Fredericktown.  Dark-green  Porphyry ;  resembles  the 
last,  but  in  this  specimen  the  crystals  are  of  green  Feldspar  and  very  minute.  Con- 
tains a  green  mineral  resembling  Serpentine, 

180— Sec.  15,  T.  31,  R.  8  E.  Compact,  very  dark  colored  Porphyry'-.  This  is  from 
a  small  peak,  110  feet  high,  surrounded  by  Slope,  covered  with  Chert,  from  which  were 
collected  many  fossils.  The  Porphyry,  if  indeed  it  can  be  so  called,  more  resembles  a 
dyke  of  metamorphosed  rock ;  is  6  feet  wide  and  3  feet  high  and  50  feet  long,  bearing 
oorth  75  deg.  west  magnetic. 
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181.  Dark-red,  fine-grained  Porphyry,  with  red  and  flesh-colored  crystals  of 
Quartz,  and  a  green  mineral  resembling  Epidote. 

182— Sec.  9,  T.  32,  K.  6  E.  Hard  Porphyry ;  fine  and  coarse ;  contains  red  and  flesh- 
colored  crystals  of  Feldspar,  and  particles  of  limpid  Quartz.    Color  deep  red. 

183  and  184— Sec.  15,  T.  32,  R.  6  E.,  adjacent  to  a  dyke  on  Moudy  &  Michel's  land- 
Very  fine-grained,  compact,  black  (jaspery ?)  Porphja-y ;  very  thin  pieces  show  a  faint 
reddish  tinge  ;  contains  minute  crystals  of  red  Peldspar,  and  on  an  exposed  joint  in  the 
rock  are  scales  of  Specular  Iron ;  same  locality  as  188,  189,  190, 191, 192  and  193. 

185 — From  Tin  Mountain.    Very  coarse,  dark-colored  Greenstone. 

186— Sec.  15,  T.  33,  E.  5  E.  Coarse,  dark  Greenstone ;  resembles  185.  This 
seems  very  abundant,  strewn  up  and  down  the  east  side  of  Blue  Mountain. 

187 — Korth  end  of  Rock  Creek  Mountain,    Fine-grained  Greenstone. 

188— Sec.  15,  T.  32,  R.  5  E,  S.  \V.  qr.  of  N.  W.  qr.  Light  Green  rock,  probably  Epi- 
dote, having  alternations  of  white  spots,  with  a  portion  beautifully  red  tinged  ;  same 
locality  as  183. 

189— Sec.  16,  T.  32,  R.  6  E.  Coarse,  dark-colored  Greenstone ;  a  little  finer  than 
185.    From  west  side  of  West  Dyke. 

190— Sec.  16,  T.  32,  R.  6  E.  Dark-green  Dolerite ;  contains  a  few  small  specks  of 
Pyrites,    West  side  of  East  Dyke. 

191  and  192 — Sec.  16,  T.  32,  R.  6  E.  Coarse  Greenstone ;  contains  minute  specks- 
of  Pyrites.    From  middle  of  East  Dyke. 

193 — Sec.  16,  T.  32,  R.  6  E.  Fine-grained  Greenstone,  resembling  187.  From  east 
side  of  East  Dyke.  The  sketch  (Pig.  8)  illustrates  the  position  of  the  various  rocks  in 
and  adjacent  to  the  dyke  first  spoken  of.  The  course  of  the  dyke  bears  S.  45  deg,  W. 
The  needle  was  so  much  affected  that  I  had  to  hold  my  compass  high  in  the  air  in  order 
to  get  the  course.  From  the  sketch  we  perceive  there  are  two  parallel  dykes,  separated 
by  a  belt  of  Porphyry.  On  the  west  side  of  the  East  Dyke  is  a  band  of  Dolerite,  a  few 
inches  wide.  The  wall  rock  of  Porphyry  is  very  fine-grained,  with  a  somewhat  splin- 
tery fracture.  The  fiice  of  contact  is  smooth  and  true  to  a  straight  line  as  far  as  ex- 
posed. 

194  and  195— Rapids  of  St.  Francis  Elver,  S.  E.  qr.  of  S.  W.  qr.  See.  2,  T.  33,  R.  5- 
E.  Vein  of  hard,  very  fine-grained  Dolerite,  one  inch  wide,  traversing  Syenite.  The 
Dolerite  contains  Pyrites.    The  Syenite  contains  red  Feldspar  and  black  Hornblende. 

196, 197  and  198— Same  location  as  last.  Dolerite;  coarser  than  the  last;  from 
dyke  44  inches  wide ;  contains  Pyrites.    198  is  obhquely  jointed. 

199  and  200— Same  location  as  last.  Dark-reddish,  gray  Syenite ;  has  light-red 
Feldspar,  and  dark  Hornblende ;  part  of  a  vein  of  Dolerite  is  attached. 

201 — Same  location  as  last.  Syenite,  similar  to  that  named  above,  but  of  a  lighter 
color;  resembles  144. 

202,  203  and  204— Same  location  as  last.  Syenite,  similar  to  199  and  200.  202 
shows  dyke  of  Dolerite  4J  inches  wide. 

205,  206,  207  and  208— John  Miller's,  Sec.  29,  T.  34,  R.  6  E.  Veinstones,  with  Spe- 
cular Iron. 

209 — Daguerre  Mountain.  Dolerite,  with  Pyrite  on  Syenitic  Slope.  West  end 
of  Daguerre  Mountain. 

210— Same  location  as  last.  Dark-gray,  fine-grained  Feldspathic  Porphyry ;  Feld- 
spar is  dark-red  ;  contains  Iron  Pyrites.    East  end  of  mountain. 

211— Same  location  as  last.  Quartzose  Porphyry ;  color  dark-reddish  gray ;  con- 
tains crystals  of  Quartz  and  Feldspar.    This  is  from  near  mountam  top. 

212  and  213— Same  location  as  last.  Black  Porphyry,  with  lighter  colored  crystals 
of  Feldspar,  and  some  Quartz.    Is  hard  and  heavy  ;  slightly  resembles  262  and  182. 
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214 — Korth-east  end  of  Diio:uerre  Mountain.  Light-red  Granulite  ;  very  coarse; 
is  formed  of  red  Feldspar  and  wiiite  Quartz. 

215  to  220  inclusive— Raub's  shaft,  2|  miles  south  of  Fredericktown.  Beautiful 
deep,  rose-red  Porphyry ;  contains  some  Quartzose  grains  and  a  green  mineral. 

221,  222  and  223— Sec.  16,  T.  33,  R.  5  E.  Coarse  Greenstone  ;  somewhat  resembles 
191,  but  is  not  so  dark  a  color. 

124,  227  and  228— EJ  of  N.  E.  qr.  Sec.  15,  T.  33,  R.  5  E,  on  land  of  Weightman  and 
Waters.    Greenstone ;  coarse,  dark-brown,  very  heavy. 

229,  230,  231,  232,  235  and  224,  234— Same  locality  as  last.  Greenstone  ;  color  dark- 
gray  and  brown  ;  said  to  contain  Wolfram.  These  specimens  are  from  a  drift  running 
into  the  hill-side  about  200  feet,  and  about  50  feet  deep  at  further  end.  There  is  said  to 
be  a  Greenstone  dyke  20  feet  wide  at  this  place,  but  it  was  covered  up  with  debris  from 
above.    236,  221,  224,  225,  226,  227,  228  are  all  from  this  locality. 

233 — Same  locality  as  last.  A  dark-green,  fibrous  Hornblendic  mineral  attached  to 
part  of  186.    This  is  from  nearly  a  quarter  of  a  mile  east  of  last  named  locality. 

237,  242,  and  243— From  shaft  near  Lloyd's,  S.  hf.  N.  E.  qr.  Sec.  15,  T,  33,  R.  5  E. 
White  Quartzose  rock,  with  long,  slender,  dark-green  crystals  disseminated. 

288,  239,  240,  241,  246— Same  locality  as  last.  Similar  but  darker,  color  gray  with 
green  crystals  (Actinolite?), 

236  and  245 — Same  locality  as  last.  Compact,  white  rock,  resembling  237 ;  bufc 
green  crystals  are  wanting.  245  has  small  brown  octahedral  crystals  of  Iron  ore,  one- 
eighth  inch  in  diameter. 

244— Same  locality  as  last.  Resembles  last ;  general  appearance  dark.  Contains 
milk-white,  rounded  particles  of  Quartz. 

The  rocks  from  224  to  244  inclusive  are  all  from  the  east  half  of 
N,  E.  quarter  Sec.  15,  T.  33,  K.  5  E.,  on  land  of  Weightman  and  Wa- 
ters, 

Near  the  south  part  are  several  shafts.  That  furthest  south  ex 
poses  a  vertical  wall  or  dyke  of  rock  (No.  237,  etc.,)  18  inches  wide, 
and  extending  as  deep  as  the  fjhaft  runs,  which  is  about  15  feet,  but  it 
probably  extends  much  deeper.  The  course  of  the  dyke  is  about  N. 
E.  and  S.  W.,  and  is  surrounded  by  soft  Granite  or  Greenstone  Sand. 
Two  hundred  feet  north-west  another  shaft  has  been  dug  displaying  to 
view  a  similar  dyke,  about  2  feet  wide  and  running  about  north  and 
south.  A  quarter  of  a  mile  east  is  the  Greenstone  dyke  (Nos.  186  and 
233,)  eight  feet  wide  and  bearing  a  little  west  of  north.  Several  pits 
have  been  dug  in  this  vicinity  and  from  each  one  quantities  of  de- 
composed (Greenstone)  Sand  have  been  thrown  out,  and  I  was  in- 
formed that  black  Sand  had  been  panned  out  from  it.  In  washings  in 
the  road,  a  short  distance  east,  I  collected  black  Sand,  which  proved 
on  examination  to  be  Magnetic  Iron. 

On  waters  of  Captain's  Creek,  in  Sec.  20,  T.  32,  E.  6  E.,  there  ap- 
pears a  dyke  of  coarse  Syenitic  Greenstone  about  75  feet  wide,  bearing 
a  north  and  south  course,  and  occasionally  traversed  by  small  Epidote 
veins.    The  adjacent  rock  is  flesh  colored  Porphyry. 
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Two  hundred  yards  west  a  shallow  digging  has  exposed  a  deposit 
of  Asbestos,  but  of  its  exact  mode  of  occurrence  I  was  unable  to  de- 
termine as  the  pit  was  filled  up.  Washings  in  the  creek  near-by  show 
seams  of  Asbestos  in  Greenstone  Sand. 

A  few  hundred  feet  west  a  jjit  has  been  dug  into  Dolerite  and 
Platinum  has  been  reported  to  be  found  there,  but  specimens  I  sub- 
mitted to  Mr.  Chauvenet  for  analysis  did  not  prove  its  existence  here. 

On  the  Mine  LaMotte  tract,  near  the  old  Fleming  dwelling,  Sand- 
rock  is  traversed  by  a  dyke  of  Dolerite  about  6  feet  wide  and  pris- 
matic, the  prisms  horizontal.  The  course  of  the  dyke  is  N.  15°  E. 
The  Sandstone  adjacent  is  altered  to  a  Quartzite,  On  east  side  of  dyke 
is  a  Porphyry  which  is  somewhat  altered  near  the  dyke.  The  Porphyry 
is  exposed  up  and  down  the  branch  for  200  feet.  Further  up  and  also 
opposite  the  dyke  and  on  higher  ground,  the  Sandstone  appears  un- 
altered and  in  horizontal  la^^^ers. 

Granite,  fromEinstein^s  property,  in  Sec.  13,  T.  33,  R.  5  E,;  is  coarse 
reddish  gray  and  contains  black  Hornblende.  Some  of  .the  Granite 
in  this  vicinity  is  very  much  decomposed,  but  there  are  also  exten- 
sive outcrops  of  superior  Granite  for  building  purposes.  Good  Gran- 
ite quarries  can  be  opened  in  many  places  in  T.  34,  Rs.  5  and  6  and  in 
the  N.  E.  part  of  T.  33,  R.  5  E. 

I  would  remark  that  the  Porphyries,  although  they  are  often  of  a 
dark  or  black  shade,  will  show  a  red  tint  under  a  magnifying  glass. 

PRIMORDIAL  ROCKS. 

The  sedimentary  rocks  were  deposited  across  the  valleys  between 
the  mountains  and  hills.  In  the  order  of  deposition,  commencing  at 
the  oldest,  we  have  1st.  Sandstone,  Conglomerates  and  Shales.  2d. 
Marble  beds.  3d.  Gritstone  beds  with  some  beds  of  Magnesian  Lime- 
stone. 4th.  Magnesian  Limestone.  5th.  Chert  beds,  6th.  Sand« 
stone — the  last  found  on  the  hill-tops,  and  is  probably  the  equivalent 
of  the  Second  Sandstone  of  the  Missouri  Report.  The  Chert  (5th,)  and 
Sandstone  (6th,)  belong  to  the  age  of  the  Calciferous  Sandrock.  The 
Sandstone  (1st,)  and  Marble  (2d,)  beds  and  Gritstone  (3d,)  are  of  Pots- 
dam age, 

THE    LOWER    SANDSTONE 

Is  mainly  developed  across  the  northern  part  of  the  county,  in  Ts. 
33  and  34.  It  occurs  either  as  a  fine-grained  white  or  buff  Sandstone, 
or  as  a  coarse  brown  or  red  Conglomerate.  Near  Gholson's,  there 
appears  about  45  feet  of  fine-grained  white  Sandstone,  almost  rest- 
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ing  on  the  Granite,  it  being  separated  by  4  feet  of  a  coarse  red  slaty 
Sandstone,  as  shown  in  the  following  section  :     (See  Fig,  10.) 

No.  1.    Slope,  red  Clay  and  fragments  of  Quartz  rock. 

No.  2.    21  feefc  Magnesiau  Limestone. 

No.  8.    18  feet  Silicioiis  Limestone. 

No.  4.    23  feet  Gritstone. 

No.  5.    40  feet  of  Sandstone  near  point  of  contact  with  Granite,  but  where  the 

Magnesian  Limestone  is  seen,  only  10  feet  of  Sandstone  appears  above 

the  water. 
No.  6.    4  feet  red  slaty  Sandstone.    (No.  13.) 
No.  7.    Granite. 

Specimen  (No.  102)  of  Sandstone,  from  10  feet  above  the  Granite 
is  fine  grained  white  with  even  texture  and  a  few  buff  stains  and  minute 
brown  specks.  The  lower,  slaty  red  Sandstone  specimen,  marked 
113,  is  very  dark  red  and  contains  small  Quartz  pebbles.  It  has  an 
irregular,  hackly  fracture  and  a  somewhat  slaty  cleavage.  The  red 
beds  are  better  developed  further  west.  On  Gravel  road,  at  the  cross- 
ing of  Pine  Greek,  they  are  upwards  of  20  feet  thick,  with  alternations 
of  the  following  described  beds  : 

No.    1.  Outcrop  of  yellow  Sandstone  on  hill-tox). 

No.    2.  25  feet  Slope,  occasional  outcrops  of  coarse  Conglomerate. 

No.    3.  10  inches  fine-grained  drab  Sandstone. 

No.    4.  3  feet  brown  and  yellow  soft  Sandstone. 

No.    5.  3  inches  Sandstone,  flesh  drab  with  black  specks. 

No.    6.  2  inches  coarse  red  Sandy  bed. 

No.    7.  8  inches  yellow  Sand. 

No.    8.  2  inches  light  colored,  coarse,  soft  Sandstone. 

No.    9.  2  feet  very  dark  red,  soft  Sandstone. 

No.  10,  4  inches  coarse  j^ellow  Sandstone. 

No.  11.  2  feet  coarse  red  Sandstone. 

No.  12.  10  inches  hard,  coarse  gray  Sandstone. 

No.  13.  8  inches  dark  red  Shales. 

No,  14.  6  inches  firm  bed  of  coarse  Sandstone. 

No.  15.  1  foot  red  Shale  bed. 

No.  16.  3  inches  yellow  soft  Sandstone. 

No.  17.  3  feet  red  Shales. 

No.  18.  10  inches  very  coarse  hard  Sandstone. 

No.  19.  3  feet  red  sandy  Shales. 

No.  20.  3  feet  beds  of  red  and  drab  Conglomerate, 

No.  21,  3  feet  red  sandy  Shales. 

No.  22,  2  feet  yellow  Sandstone  at  foot  of  hill. 

Total  thickness  of  Section  here  is  50  feet  7  inches.    Some  of  the 

G.S--23. 
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red  Sandstone^contains  scales  of  Mica.     Specimens  marked  115, 116 
and  117  are  from  this  locality. 

North  of  David  Khodes,  in  Sec.  18,  T.  33,  R.  6  E.,  is  a  quarry  of 
white  and  buff  Sandstone.  A  part  is  a  tolerably  coarse  buff  with  oc- 
casional imbedded  small  pebbles  of  igneous  rocks  and  a  few  scatter- 
ing scales  of  Mica.  Other  beds  from  the  same  quarrja  are  fine-grained 
white  and  drab,  with  scales  of  Mica  sparingly  diffused.  Specimens 
marked  99, 100  and  101  are  from  this  locality. 

At  Rhodes  house,  which  is  on  lower  ground,  is  a  red  Granite 
which  rises  into  a  high  hill  to  the  west.  West  of  this,  near  St.  Fran- 
cois River,  the  conglomerate  beds  occupy  the  surface  on  hill-top,  and 
northward,  for  two  miles,  are  both  Sandstone  and  conglomerate. 

On  west  side  of  St.  Francois  River,  in  N.  W.  of  N.  E.  quarter  Sec. 
33,  T.  31,  R.  5  E.,  there  is  exposed  65  feet  of  Sandstone  and  Conglomer- 
ate, resting  directly  on  the  Granite.  The  upper  strata  are  deep  red 
Porphyritic  Conglomerates  and  Sandstones;  the  middle  bed^  are  fine- 
grained and  the  lower  gray  beds  rest  on  the  Granite  and  are  almost 
cemented  thereto.  Specimens  114  and  118  are  from  this  place.  The 
underlying  granulite  isi  very  coarse  and  just  to  the  south  rises  high 
into  the  hills,  cutting  off  the  Conglomerate  beds.  The  Sandstone  and 
Conglomerate  strip  here  is  not  over  a  quarter  of  a  mile  wide,  east  and 
west,  and  also  extends  but  a  short  distance  to  the  north. 

West  of  Wachita  is  a  strip,  of  probably  a  half  mile  in  width,  ex- 
tending nearly  to  the  north  county  line,  of  coarse,  red  and  gray  Con- 
glomerate, composed  of  coarse  pebbles  of  Porphyry  and  Granite,  ce- 
mented together  by  a  ferruginous  material.  This  rests  directly  on  the 
red  Granite,  which  rises  into  elevated  hills  on  the  west  Specimens 
marked  111  and  112,  are  from  this  Conglomerate. 

In  S.  E.  of  S.  E.  qr.  Sec.  31,  T.  34,  R.  5  E.,  near  the  township  line, 
there  is  a  good  quarry  of  Sandstone  in  thick  even  beds. 

On  Iron  Mountain  Railroad,  at  101  mile  post,  the  railroad  cuts 
through  25  feet  of  soft,  yellow  Sandstone,  jointed  obliquely ;  the  joints 
presenting  as  much  as  12  feet  of  even  surface.  I  collected  some  speci- 
mens from  this  (marked  107,108,109  and  110,)  presenting  beautiful 
bands  of  yellow  and  red.  Some  specimens  from  the  "  chimney  stack," 
near  by,  appear  to  consist  of  a  very  pure,  soft  Sandstone  of  a  beauti- 
ful pink  color,  spotted  white  and  pink,  with  the  sides  presenting  simi- 
larly colored  bands.    Specimens  of  this  are  marked  103, 104, 105, 106. 

North-west  of  Mine  LaMotte,  the  white  Sandstone  is  about  90 
feet  in  thickness.  West  of  Rock  Creek,  near  the  county  line,  and 
just  in  St.  Francois  county,  there  is  a  remarkable  lone  Sandstone  hill, 
called  Castle  Rock,  about  200  feet  across  and  about  50  feet  high  on 
the  upper  side,  and  80  feet  on  the  lower. 
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In  the  southern  part  of  the  county  the  lower  Sandstone  and  Oon- 
^iomerate  beds  are  wanting,  but  their  place  is  supplied  by  the 

MAEBLE    BEDS. 

These  beds  are  entirely  unknown  in  the  northern  tier  of  town- 
ships, and  first  appear  in  the  southern  part  of  T.  33.  Fig.  11,  on 
Twelve  Mile  Creek,  on  east  side  of  Sec.  8,  T.  31,  R.  6  E.,  shows  their 
relation  to  the  beds  above  and  below.  The  beds  dip  east  with  the 
lower  resting  on  Porphyry. 

The  specimens  collected  here  were  : 

'No.  49.    From  the  upper  or  silicious  beds ;  is  a  tolerably  fine-grained,  dull 

looking  drab,  having  a  small  vein  lined  with  crystals  of  Dolomite. 
No.  50.    From  same  place. 
No.  51.    Ferruginous,  gray  Marble,  with  splotch-like  veins  of  coarser  green 

and  buff  Magnesian  Limestone. 
No.  52.     Decomposing  Porphyry,  forming  a  part  of  a  shaly,  Conglomerate 

beneath  the  Marble  ;  color  variegated  red,  brown,  green  and  buff. 
No.  53.    From  same  bed. 
Nc.  64.    Bed,  gray  and  dark-colored  Porphyritic  Syenite,  contains  some  Horn 

blende,  and  is  perpendicularly  jointed. 

This  nucleus  of  Porphyry  is  not  exposed  over  a  few  hundred  feet 
across. 

On  the  west  side  of  St.  Francois  Kiver,  in  Sec.  11,  T.  31,  K.  5  E., 
we  have  the  following  : 

Section  S, 

No.  1.    Slope,  with  some  oolitic  Chert. 

No.  2.  4  feet  very  line-grained,  close  textured,  dark-ash  colored  Magnesian 
Limestone.     (No.  37.) 

No.  3.  4  feet  Magnesian  Limestone,  very  ferruginous,  slightly  flesh-colored, 
inclining  to  drab,  contains  a  green  mineral.    (Nos.  38,  39  and  40.) 

No.  4.  5  feet  very  [coarsely  crystalline  Magnesian  Limestone,  cellular;  cells 
with  brown  lining.    (No,  41.) 

No.  5.  3  feet  exceedingly  fine-grained,  silicious  rock,  color  drab,  faintly  buff- 
banded.    (No.  42.) 

No.  6.  5  feet  very  coarse,  heavy,  bufl-stained  gray  Magnesian  Limestone. 
(No.  43.) 

No,  7,  2  feet  very  fine-grained,  somewhat  white  Magnesian  Limestone,  has 
minute  cells  of  wavy  form,  which  are  buff-lined.    (No.  44.) 

No.  8,  4  feet  ver^^  coarse  Magnesian  Limestone,  with  a  dip  of  22  deg.  and 
course  S.,  65  deg.  W. 

No.  9,    20  feet  Mahble  beds.  (Nos.  45  and  46.) 
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The  Marble  here  is  a  fine-grained,  light-gray,  with  occasional  dis- 
seminated specks  of  Oalcite;  is  buff-stained  on  the  coarser  part;  is^ 
also  faintly  tinged  with  pink. 

On  west  side  of  S.  W.  qr.  Sec.  10,  T.  32,  R.  6  E. : 

Section  2. 

No.  1,    Cherty  Slope. 

No.  2.    iO  feet  light-gray,  fine-grained  Magnesiau  Limestone,  green  and  buff- 
stained,  some  beds  are  whitish. 
No.  3.    10  feet  outcrops  of  Marble. 

This  is  a  very  fine-grained,  light-gray  Marble  with  buff  stains 
(Specimens  No.  36.) 

No.  35.  This  is  a  light-gray,  fine-grained  Marble,  with  coarse,  buff^ 
stains,  very  closely  resembles  No.  36.    Locality,  Sec.  9,  T.  31,  R.  5  E. 

The  best  exposure  of  Marble  is  on  land  of  Cooper  heirs,  Cedar 
Creek;  about  8  feet  in  thickness  as  seen ;  and  as  it  does  not  percept- 
ibly dip,  it  probably  underlies  most  of  the  tract.  It  occurs  in  even 
layers  of  a  prevailing  red  color,  but  always  variegated  with  buff  or 
white,  with  occasional  spots  of  Carbonate  of  Lime,  with  clear  speclcs; 
and  spots  of  the  same.  Some  layers  contain  minute  particles  of  limpid 
Quartz;  other  beds  are  coarse,  sub-crystalline,  colored  red  and  white, 
the  colors  arranged  in  obscure,  broken  bands,  parallel  to  the  surface 
of  deposit.  The  white  colors  are  coarser,  but  purer  Calcite  than  the 
red.  Some  other  layers  are  finely  compact,  traversed  by  reticulated 
veins  of  gray  Calcite ;  others  blend  beautifully  from  a  drab  and  flesh- 
colored  to  peach  blossom  tint.  Other  variegated  Marble  beds  are  found 
in  Sec.  13,  T.  32,  R.  5  E.;  also  in  Sec.  35,  at  Shut-in,  on  Morris  Creek^ 
and  variegated  beds  in  Sec.  Zi,  T.  32,  R.  5  E.      "^ 

GRITSTONE      BEDS. 

Li  the  above  Sections,  including  the  Marble  beds,  Gritstone  is  but 
thinly  represented,  and  only  by  a  few  feet  of  very  fine-grained,  sili- 
cious  rock.  Near  Fredricktown  the  silicious  beds  are  much  thicker. 
The  lower  beds  are  represented  by  strata  composed  of  numerous  mi- 
nute, round  silicious  grains  cemented  together. 

Fig.  10  shows  the  lower  Magnesian  Limestone,  Gritstone,  Sand- 
stone  and  Granite,  and  is  more  particularly  described  as  follows : 

No.  1.  21  feet  hard,  dark,  ash-blue  Magnesian  Limestone. 

No.  2.  18  feet  hard,  coarse-grained,  silicious  Limestone. 

No.  3.  23  feet  Gritstone  beds,  mostly  in  thick  even  strata. 

No.  4.  Coarse,  white  Sandstone  in  creek. 
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One  mile  north  of  Fredericktown,near  the  railroad,  the  Gritstone 
beds  were  observed  18  feet  thick  in  even  strata  ranging  from  2  inches 
to  2  feet  in  thickness— the  lower  beds  the  thinnest.  In  the  upper 
strata  are  drusy  cavities  with  small  and  pretty  white  crystals  of  Dolo- 
mite. I  also  observed  small  veins  of  Oalcite  and  Dolomite;  and  on 
one  specimen  minute  crystals  of  Quartz  and  particles  of  Sulphuret  of 
Copper.  The  rock  is  generally  fine  grained,  close-textured,  formed  of 
minute  round  grains  of  Quartz  disseminated  in  a  very  compact,  hard 
paste  of  Magnesian  Limestone  ;  color  is  a  light  gray  or  whitish.  Nos 
75  to  92  are  from  this  quarry.  This  rock  affords  a  good  building  mate- 
rial, is  mostly  very  hard,  firm  and  strong,  and  but  little  acted  upon  by 
exposure. 

LINGULA    GRITS. 

Nos.  61  to  75  inclusive,  except  62,  are  from  the  bluffs  on  the  north 
side  of  Brewer's  Creek,  and  represented  by  a  thin-bedded,  brown 
calciferous  Sandrock,  abounding  in  a  small  species  of  Lingula  (Lin- 
gulella  lamiorni—Meek),  and  also  containing  small  Quartzose  peb- 
bles and  crystals. 

No.  66.  Under  the  last  the;*e  rests  a  dark  ash-blue  Magnesian 
Limestone  containing  small  crystals  of  Galena.  A  Section  I  made 
close  by,  in  1858,  is  thus : 

No.  1.  15  feet  Slope  from  hill- top;  outcrop  of  white  Sandstone. 

No.  2.  9  feet  coarse  i?ray  Sandstone. 

No.  8.  5  feet  coarse  drab  Sandstone. 

No.  4.  11  feet  bufFsilicious  Limestone,  in  thick  beds. 

No.  5.  5  feet  thin-bedded  drab  Limestone ;  rese-.mbles  the  last. 

No.  6.  9  feet  Sandstone,  alternating  with  coarse  conglomerate  beds ;   some 

porphyritic  pebbles. 

No.  7.  42  feet  Slope  to  bottom. 

No.  5  of  this  Section  may  be  the  Lingula  bed. 

No.  56.  At  railroad  bridge,  one  mile  north  of  Fredericktown,  we 
liave  9  feet  of  very  dark  blue,  hard,  heavy,  close  and  fine-grained 
JMagnesian  Limestone.  A  few  small  Quartzose  pebbles  were  observed 
adhering  to  the  outer  surface  ;  also,  a  little  green  Carbonate  of  Cop- 
per. These  beds  repose  on  the  Gritstone.  Some  remains  of  fossils 
were  observed,  among  which  were  Lingulella  lamhorni^  OrthooeraSr 
a  turbinated  Gasteropoda  a  coral  resembling  in  cross  section  a  Zaph- 
rentis^  and  small  reniform  bodies  winding  irregularly  through  the 
rock,  in  some  places  leaving  an  empty  reniform  passage  less  than 
a  quarter  of  an  inch  in  diameter.  Specimens  56  to  62  are  from  this 
locality. 
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MAGNESIAN    LIMESTONES. 

The  Yarious  beds  of  rock  previously  described  may  be  of  an  older 
age  than  the  Third  Magnesian  Limestone  formation.  The  fossils  and 
low  position  in  the  geological  series  indicate  that  they  are  of  the  age 
of  the  Potsdam  Sandstone. 

We  come  now  to  speak  more  particularly  of  that  group  which 
includes  all  the  other  Magnesian  Limestones  seen  in  the  county.  This, 
together  with  the  overlying  Chert  beds,  may  be  referred  to  one  and' 
the  same  group. 

The  lower  beds  near  Fredericktown,  lying  above  the  Gritstone  and 
Lingula  beds,  are  mostly  of  a  coarse  gray  or  whitish  color,  sometimes 
with  stains  of  buffer  green,  and  contain  a  good  deal  of  Calcite. 

On  the  Bloomfield  road,  two  miles  from  Fredericktown,  there  is  a 
very  good  quarry  of  even-bedded,  flesh-colored,  faintly  banded,  fine- 
grained Magnesian  Limestone.  Specimens  marked  20,  21  and  22  are 
of  this. 

On  the  Greenfield  road,  one  mile  south  of  Fredericktown,  we  pass 
over  thick  beds  of  dark,  coarse  Magnesian  Limestone,  good  for  build- 
ing purposes.  This  rock  resembles  the  fossil  beds  described  on  page 
357.  Three-quarters  of  a  mile  south,  the  road  passes  over  a  broad  ex- 
posure of  a  brownish  drab,  porous  Magnesian  Limestone,  worn  vary 
rough  on  top  and  intersected  by  numerous  north  and  south  parallel 
fissures,  and  dipping  about  south  at  an  angle  of  5°.  Specimens  are 
marked  17, 18  and  19. 

A  half  mile  south,  in  Mr.  Toler's  field,  we  find  a  coarse,  gray  Mag- 
nesian Limestone,  intersected  by  veins  of  Oalcite  and  closely  resembl- 
ing the  rocks  at  Fredericktown.  A  small  Porphyry  hill  is  exposed 
100  feet  south,  and  about  200  yards  down  a  creek  to  the  west  is  a  ledge 
of  very  pretty  white,  inclining  to  flesh-color,  Magnesian  Limestone. 
Still  further  west  a  few  hundred  feet/ and  just  beyond  a  ravine,  we 
approach  another  hill  of  Porphyry.  Porphyry  also  occurs  on  west 
side  of  creek. 

We,  therefore,  conclude  that  these  Magnesian  Limestones  must 
be  very  near  the  base  of  the  series. 

After  passing  over  mostly  high  Chert  ridges  to  Geo.  Birch's,  in  W^ 
half  of  N.  W.  qr.  Sec.  34,  T.  33,  E.  6  E.,  we  find  Magnesian  Limestones 
resembling  those  at  Frederickto  wn—coarse,  light  gray  with  buff  spots, 
and  veins  and  particles  of  Calc  Spar. 

On  the  head  of  Matthews'  Creek,  at  John  Boswell's,  in  N.  E.  qr.. 
Sec.  3i,  T.  33,  K  6  E.,  there  is  an  outcrop  of  a  dark,  close-grained 
Magnesian  Limestone. 
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Passing  south,  over  high  Chert  ridges,  to  corner  of  Sees.  3, 4,  9  and 
10^  Magnesian  Limestone  is  seen  in  horizontal  strata.  Just  west  is  a 
hill  of  dark  red  Porphyry. 

On  west  side  of  Sec.  10,  the  Magnesian  Limestone  beds  appear 
above  the  Marble.  Passing  across  a  low  divide  to  waters  of  Trace 
Creek,  thence  along  its  valley  to  Barton  Berry's,  we  find  a  coarse, 
white  Magnesian  Limestone  (No.  S3)  near  the  water,  and  is  the  high- 
est Limestone  seen  on  Trace  Creek.  The  hills  above  seem  to  be 
mostly  formed  of  Chert. 

In  Sec.  17,  T.  31,  R  6,  E.,  on  Twelve-mile  Creek,  the  low,  whitish 
beds  are  very  thick.  This  place  was  noticed  in  1858,  and  also  in  1871, 
and  the  following  Section  taken : 

No.  1.    16  feet  Slope — Ghert  and  Magnesian  Limestone. 

No.  2.  Magnesian  Limestone ;  coarse,  open  texture,  buff  and  gray ;  below  is 
close-grained  and  finer ;  some  is  green-tinged,  and  has  small  cells 
containing  minute  dolomitic  crystals ;  weathers  in  rough  points  stick- 
ing upward. 

No.  3.  22  feet  bed  of  close-textured,  fine-grained,  gray  Magnesian  Limestone; 
part  has  a  flesh-colored  tinge ;  forms  a  perpendicular  escarpment. 

Specimens  from  here,  numbered  29,  30  and  31,  seem  to  be  nearly 
pure  Dolomites. 

No.  28  is  from  a  similar  bed  on  Twelve-mile  Creek,  below  White's. 

On  the  west  side  of  St.  Francois  River,  near  the  county  line,  we 
find  a  coarse,  light  gray  Magnesian  Limestone. 

Similar  Limestone  was  found  at  the  foot  of  a  porphyry  hill  at 
Hoflman's,  on  Big  Creek. 

The  lowest  rock  observed  on  Mill  Creek,  above  the  porphyry,  in 
the  south-west  part  of  T.  31,  R.  5,  E.,  is  a  fine-grained,  silicious  Mag- 
nesian Limestone,  resembling  No.  42,  and  is  of  a  drab  color,  inclining 
to  buff.  It  may  be  equivalent  to  a  part  of  the  Grit-stone  series. 
Similar  specimens  were  collected  Jrom  Sec.  9,  T.S1,R.  5,  E.,  from  beds 
occurring  a  little  ways  above  the  Marble. 

At  Richardson's,  on  Mowser's  Creek,  on  the  west  slope  of  Mey- 
er's Mountain,  Magnesian  Limestone  resembling  that  described  on 
page  357,  dips  15°  from  the  hill. 

The  Limestones  we  have  been  speaking  of,  may  all  be  referred  to 
the  Potsdam  Group. 

THIRD    MAGNESIAN    LIMESTONE. 
We  now  come  to  speak  of  rocks  still  higher  in  the  series. 
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On  K  E.  S.  E.  Sec,  18,  T.  31,  R.  6,  E ,  several  pits  have  been  dog 
for  Lead,  and   a  few  fragments   found.      The   section  here  made    in 

1858,  is : 

.     -No.    1.    84feet  Chert.  Slope. 

Ko.    2.    11  feet  coarse  Magnesian  Limestone,  with  small,  drusy  cavities,  lined 

with  Quartz. 
No.  3.    21.  feet,  including  : 

1 — 5  feet,  many  Quartz  crystals. 
2--5  feet  hard  Silicious  rocks. 
3 — Saody  Limestone. 
4 — Compact  Magnesian  Limestone. 
No.  4    Compact  drab  Magnesian  Limestone,  in  a  valley. 

On  the  bluffs  of  St.  Francois  Eiver,  west  of  Sec.  3,  and  across  a 
ravine  half  a  mile  west,  we  find  about  100  feet  of  mostly  thick- 
bedded,  fine-grained,  dark,  ash-colored  Magnesian  Limestone  ;  the 
upper  beds  coarse,  with  buff  spots;  and  the  slope  above  is  covered 
with  Chert  and  agatized  Quartz. 

On  Gimlet  Greek,  near  the  centre  of  Sec.  23,  T.  31,  E.  7,  E.,  there 
is  a  coarse,  drab  Magnesian  Limestone,  with  drusy  cavities  of  milky 
Quartz. 

On  Shutley's  Creek,  at  Rickman's,  we  have  : 

No.    1.    127  feet  Slope,  with  Chert  on  top. 

No.    2.    4  feet  light-colored,  coarse  Magnesian  Limestone. 

No.    3.    5  feet  coarse-grained,  gray,  heavy  Magnesian  Limes;:one,  nearly  a 

pure  Dolomite.     (Specimen  marked  No.  9.) 
No.    4.    11  feet  light  gray,  coarse  Magnesian  Limestone  ;  contains  a  good 

deal  of  Chert. 
No.    5.    10  feet,  mostly  Chert,  with  some  Magnesian  Limestone. 
No.    6.    6  feet  coarse,  gray  Magnesian  Limestone. 
No.    7.    38  feet  Chert  and  Magnesian  Limestone. 
No.    8.    6  feet  mostly  dark-colored  Magnesian  Limestone. 

Specimens  1  to  9  are  from  this  section;  6,7  and  8  are  from  the 
lower  portion. 

No.  6  is  compact,  buff  Magnesian  Limestone,  traversed  by  veins 
of  Chert  and  Dolomite  ;  joints  show  beautiful,  aborescent,  dendritic 
impresssions. 

No.  7  is  very  fine-grained,  light,  drab,  silicious  Magnesian  Lime- 
stone, One  side  is  covered  with  minute  crystals  of  white  Quartz.  It 
is  also  traversed  by  very  minute  veins  lined  with  exceedingly  minute 
crystals  of  Quartz. 
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No.  8  is  tolerably  fine-grained  Magnesian  Limestone,  slightly  crys- 
talline, and  contains  numerous  small  wavy  cells,  which  are  generally 
lined  with  minute  white  Quartz  crystals. 

Similar  beds  occur  on  Castor  Kiver,  in  Ts.  31  and  32.  The  follow- 
ing, east  of  Khodes',  in  S.  E.  qr.  Sec  36,  T.  31,  R.  7  E. 

No.     1.    46  feet  Ohert  Slope,  contains  Strwparolluss  Orihis,  etc. 

No.    2.    45  feet  Magnesian  Limestone  ;  fine-o:rained,  somewhat  flesh-colored, 

with  small  drusy  Quartz  cavities,  and  i liters tratified  with  Chert  in 

lower  part. 

On  west  side  of  Castor  River,  in  S,  W.  qr.  Sec.  15,  T.  31,  R.  5  E., 
Magnesian  Limestone,  occurring  near  base  of  hill,  has  foliated  Quartz 
crystalizations.  On  west  side  of  Castor,  opposite  Geo.  Whitener's, 
our  Section  shows  : 

No.    1.    Ill  feet  Slope;   some  Sandstone  near  the  top,  with  Chert  below; 

some  of  it  oolitic  and  some  containing  holes  of  irregular  waved 

outlines. 
No.    2.    10  feet  dark,  coarse  Magnesian  Limestone. 
No.    8,    Chert  and  Quartz  crystals  on  Slope. 
No.    4.    2J  feet  bed  of  wavy  cellular  Chert. 
No.    5,    36  feet  sandy  textured,  ashy-gray,  coarse  Magnesian  Limestone. 

Specimen  marked  10  is  from  No.  5,  and  is  Magnesian  Limestone, 
to  which  is  attached  a  mammillary-shaped  nucleus  of  Agate,  covered 
with  an  aggregation  of  small,  bright  Quartz  crystals.  The  Agate 
bands  are  of  different  colors  ;  the  inner  white,  then  a  green  shade  witb 
outer  white.  A  cross  section  shows  beautiful  interlocking  of  crystals 
at  the  sinus. 

Another  Section,  taken  near  this  in  1858,  is  as  follows : 

Section  15* 

No.  1.  Ill  feet  Slope,  witli  Ohert,  Quartz  crystals  and  oolitic  Chert  and 
porous  Chert. 

No.    2.    16  feet  Cherty  Slope,  with  beautiful  crystals  of  rose  Quartz. 

No.    3.    48  feet  Chert  Slope. 

No.    4.    1  foot  bed  of  Chert. 

No.  5,  7  feet  close-o^rained,  sandy-textured,  gray  and  drab  Magnesian  Lime- 
stone, with  Quartz. 

No.  6.  5  feet  close-grained  Magnesian  Limestone  ;  upper  part  bluish  drab, 
below  buff. 

No.  7.  lOJ  feet  somewhat  flesh-colored  Magnesian  Limestone ;  upper  part 
close  and  hard,  below  soft. 

No.  8.  7  feet  Chert  beds,  with  a  few  thin  beds  o(  gray  MagneFian  Lime- 
stone. 
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No.    9.  6  feet  very  coarse,  gray  Magnesian  Liiiiestone. 

Wo.  10.  3 feet  drab  colored,  ashy  looking lamestone. 

No.  11.  11  feet  light-gray  Magnesian  Limestone. 

No.  12.  5  feet  brownish  gray,  coarse  Magnesiaii  Limestone. 

No.  13.  9|  feet— resembles  the  last,  but  somewhat  porous. 

No.  14.  11  feet  Slope  to  Castor. 

No.  15.  Magnesian  Limestone,  with  Quartz  like  No.  5. 

At  Section,  corner  of  Sees.  16  and  9,T.  32,  K.  8  E.,  the  Porphyry 
approaches  close  to  stream,  from  each  side,  forming  a  ''shut-in." 

A  short  distance  up  river,  from  the  "shut-in,"  at  John  Robbin's, 
the  rock  is  a  flesh-colored  Magnesian  Limestone.  The  railroad  cut 
just  west  of  Castor  exposes  a  fine-grained,  even-bedded  and  sometimes 
banded  Magnesian  Limestone. 

On  Castor,  a  half  mile  below  the  mouth  of  Berry's  Creek,  is  a 
dark,  bluish-gray  Magnesian  Limestone ;  contains  a  pulverulent  pow- 
der. The  following  Section  was  taken  in  N»E.  qr.  Sec.  20,  T,  32,  R. 
8E: 

No.    1.    Slope,  Chert  and  clrusy  Quartz. 

No.  2.  33  feet  close-grained,  iiesh-colored  Magnesian  Limestone ;  weathers 
in  very  rough  small  peaks  on  upper  surface. 

No.  3.  6  feet  slightly  flesh-colored  Magnesian  Limestone,  a  little  coarser 
than  the  last. 

No.    4.    7  feet — resembles  the  last. 

No.    5.    22  feet  very  close-grained,  grayish,  cavernous  Magnesian  Limestone. 

No.    6.    5  feet  coarse-grained  Magnesian  Limestone. 

No.  7.  27  feet  coarse,  gray  Magnesian  Limestone ;  upper  part  darker,  mid- 
dle whitish. 

On  east  side  of  Castor,  in  Sec.  21,  T.  33,  R  8  E.,  we  have. 

No.    1.    56  feet  heavy,  hard,  vitreous  looking  Magnesian  Limestone;  color 

ash  graj^,  shaded  with  brown. 
No.    2,    5  feet  Magnesian  Limestone. 
No.    3.    5 J  feet — resembles  No.  1 ;  has  green  and  brown  shades  and  contains 

Dolomite  crystals. 

At  water's  edge,  near  crossing  of  Jackson  road,  we  And  an  outcrop 
of  dark  colored  Magnesian  Limestone. 

The  following  Section  shows  the  rocks  on  East  Trace  Creek,  near 
county  line : 

No.  12. 

No,    1,    72  feet  Slope  ;  some  Sandstone  and  a  good  deal  of  Chert,  some  is 

cellular  with  fossils. 
No.    2.    3  leet  drab  Magnesian  Limestone. 
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No. 

4. 

No. 

5. 

No. 

6. 

No. 

7. 

No. 

8. 

No. 

9. 

No.    3.    16  feet  bed  of  clierty  Magnesian  Limestone;    some  outer  beds  of 
Chert ;  some  of  it  with  beautiful  green  striae. 
14  feet  Slope. 
4  feet  eoarse,  buft*  Magnesian  Limestone. 

2  feet  Slope. 

11  feet  drab,  inclining  to  buff,  coarse  Magnesian  Limestone. 
6  feet  thinly-bedded,  brittle,  silicious  Magnesian  Limestone. 

3  feet  Slope  to  water  in  creek. 

Specimens  from  Chert  bed  east  of  Castor,  in  T.  31 ;  the  bed  is 
equivalent  to  No.  4  of  Section  described  on  page  361,  has  a  wavy  out«^ 
line  and  open  texture  as  if  formed  of  numerous  thin  laminae  appressed 
and  united  into  one  bed,  sometimes  leaving  open  spaces  between  the 
laminae,  which  are  often  incrusted  with  Quartz  crystals. 

In  the  above  descriptive  Sections  we  have  no  record  of  the  Mag- 
nesian Limestone  reaching  higher  than  100  feet  above  the  streams. 
On  St.  Francois,  near  Leatherwood,  we  find  it  about  100  feet  thick ;  on 
Twelve  mile  Creek,  about  70  feet ;  Shutley  Creek,  80  feet;  East  Trace 
Creek,  59 feet;  Castor,  in  several  places,  50  to  75  feet,  and  at  one  place 
100  feet.    Scattered  over  the  hills  above  is  found 

CHERT. 

Owing  to  such  immense  quantities  scattered  loose  over  the  sur> 
face,  it  is  impossible  to  say  what  its  exact  thickness  may  be,  but  prob- 
ably between  100  and  200  feet.  On  ridge  on  Bloomlield  road,  6  miles 
S.  E.  Fredericktown,  we  find  occasional  outcrops  of  hard  white  Sili- 
cious rock  sticking  up  in  amorphous  masses  for  several  feet.  Similar 
cherty  masses  and  ledges  lie  along  the  hills  near  Trace  Creek,  near 
Barton  Berry's.  From  the  top  down  for  153  feet  are  occasional  Chert 
outcrops;  oolitic  Chert  near  the  top,  with  heavy  outcrops  of  Quartz 
rock  and  Mammillary  and  agatized  Crystals  below.  From  this  down 
to  whfere  the  Magnesian  Limestone  crops  out  there  is  130  feet  Slope, 
covered  with  Chert  and  Quartz.  The  hills  and  hill  sides  are  covered 
with  large  masses  of  Chert  and  Silicious  rocks,  and  there  seems  to  be 
no  doubt  that  the  silicious  and  Chert  beds  are  at  least  100  feet  thick^ 
and  may  be  150  feet.  On  Shutley  Creek  we  have  127  feet  of  Cherty 
Slope  to  top  of  Limestone  beds.  On  Castor,  near  Geo.  Whitener's,  176 
feet  Slope,  with  oolitic  Chert  near  top,  and  numerous  crystalized  forms 
of  drusy  Quartz  and  loose  masses  of  Chert  strewn  along  the  surface- 
In  Sec.  23,  T.  34,  E.  7  E.,  and  for  2  miles  west  and  east,  towards  Castor, 
the  hills  are  covered  with  compact  and  oolitic  Chert. 
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The  tops  of  all  the  ridges  in  the  county,  where  there  is  no  porphyry 
or  Granite,  are  covered  with  Chert. 

Fossils  were  collected  from  the  following  localities  from  the  Chert  ; 
Sec.  19;  T.  34,  R.  8  E.     StraparoUus  and  MurcMsonia. 

Sec.  16,  T.  33,  R.  8,  Eo,  Maclurea,  etc. 

Sec,  17,  T.  31,  R.  5  E.,  StraparoUus,  OrtUs,  Ortlwceras  on  hill  top. 

Sec.  S3,  T.  31,  R.  8  E.,  a  few  fossils  from  Chert. 

Sec.  15,  T.  31,  R.  8.  The  Chert  contains  numerous  fossils,  OrtJio- 
•ceras  (fine  spec.)  Maelurea^  StraparoUus—^  Euomphalus  Capulus 
(fine  spec.^ 

Sec.  33,  T.  32,  R.  8,  E.,  Stra-paroUus  in  oolitic  Chert. 

Sec.  26,  T.  33,  R.  6  E. 

Sec.  36,  T.  31,  R.  7,  StraparoUus^  Orthis  ;  etc. 

Sec.  29,  T.  32,  R.  6,  StraparoUus,  These  fossils  are  evidently  typ- 
ical of  the  Calciferous  Sandrock. 

Specimens  marked  93,  94  and  95,  are  oolitic  Chert  from  top  of 
these  beds.  No.  93  is  very  pretty  when  magnified.  The  oolites  are 
white,  regularly  rounded  with  small  pit  in  the  center.  One  side  is 
worn,  cutting  the  oolites  in  two,  but  not  displacing  them*  In  No.  94 
some  oolites  have  a  solid  center,  with  space  separating  it  from  the 
periphery.  In  Nos.  95  and  96,  we  find  many  oolites  cemented  into  a 
flattened  mass,  in  which  the  oolites  are  scarcely  distinguishable. 

SECOND    SANDSTONE. 

Occasional  masses  of  white  or  gray  sandstone,  sometimes  soft, 
but  more  often  hard,  are  found  near  the  tops  of  the  cherty  ridges.  It 
was  only  recognized  in  south  and  east  part  of  the  county,  was  rarely 
found  in  T.  31,  R.  5.  E.,  many  masses  are  found  on  ridges  between  Big 
Creek  and  Castor; also  east  of  Castor,  near  south-east  corner  of  the 
county,  it  occurs  at  a  good  many  places.  I  there  found  it  containing 
a  species  of  Enomphalus.  Specimens  marked  230  and  121  were  collec- 
ted from  Chert  ridge,  north-west  of  Burns' Mountain,  and  about  150 
feet  below  the  mountain  top.  Specimen  No.  119  was  collected  from 
hills  east  of  Castor,  in  T.  33,  and  is  a  fine-grained  indurated  Sandstone, 
on  one  side  studded  with  minute  crystals  of  Quartz.  This  also  shows 
a  beautiful  example  of  mudcracks. 

Upon  recapitulating,  we  find  the  various  rocks  to  foot  up  thick- 
nesses as  follows : 
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Chert  beds 125  feet 

Magnesian  Limestone,  Chert  and  Quartz  100  feet. 
Lower  Magnesian    Limestone,   probably  125  feet. 

Gritstone  and  Lingitla  beds 50  feet. 

Marble  beds. 5  to  20  feet. 

Sandstone  and  Conglomerate  beds,  5  to  90  feet. 


The  above  does  not  include  the  second  Sandstone  overlaying  all^. 
but  whose  thickness  I  could  not  exactly  find,  probably  20  feet. 


MINERAL   DEPOSITS. 
The  following  is  a  brief  notice  of  certain  mineral  deposits  : 

IRON    ORE, 

In  W.  half  N.  W,  qr.  Sec.  34,  T.  33,  R.  6  K,  quantities  of  browB 
Hematite  lie  strewn  over  the  surface.  At  Geo.  Birch's,  near  by,  there 
is  a  small  Chalybeate  spring. 

On  land  of  Chas.  W,  Creas3^  in  S,  E.  of  S.  E.  Sec.  36,  T.  31,  K  5  E., 
near  county  line,  red  and  brown  Hematite  ores  are  both  found.  The 
red  seems  more  silicious,  occurs  in  a  Sandstone  and  m.  brecciated 
Chert ;  the  brown  is  massive  and  sometimes  stalactitic  in  form.  The 
hill  here  is  187  feet  high — Magnesian  Limestone  cropping  out  at  75 
feet  above  the  base.    A  thick  growth  of  pines  covers  the  hill. 

On  Jacob  Hoffman's  land,  on  west  side  of  Big  Creek,  one  mile 
north  of  south  county  line,  large  masses  of  brown  Hematite  are  found 
lying  in  a  ravine  at  the  foot  of  a  porphyry  hill. 

On  land  of  Eli  Hovis,  in  Sec.  29,  T.  31,  R.  7  K,  was  observed  a  good 
deal  of  brown  Hematite ;  some  fibrous  but  mostly  massive,  some 
ochrey,  some  associated  with  angular  fragments  of  Chert,  and  some 
with  Sandstone,    Same  Sandstone  shows  mud  cracks  on  the  surface. 

At  the  old  Shutley  place,  east  of  Castor,  we  have  : 

No.  1.    68  feet  cherty  Slope ;  some  fragments  of  brown  Hematite. 
No.  2.    53  feet  masses  of  Sandstone,  Chert  and  fragments  of  Iron  ore. 
No.  3.    42  feet  Slope ;  large  masses  of  brown  Hematite ;  a  good  deal  of  Chert, 
some  porous  and  wavy. 

Many  masses  of  Iron  ore  lie  strewn  along  the  ravine.  The  Sand- 
stone is  undoubtedly  the  Second,  and  the  upper  Chert  beds  may  be 
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beds  of  passage  from  Second  Sandstone  to  Third  Magnesian  Lime- 
stone. 

There  are  other  places  in  the  Castor  Hills  where  Iron  ore  seems 
quite  abundantly  difiused. 

Brown  Hematite  is  rather  abundant  at  several  localities  near  south 
line  of  county,  in  T.  31,  7  E. 

On  Jackson  road,  six  miles  east  of  Fredericktown,  was  observed 
a  pit,  4  feet  deep,  passing  through  Chert,  white  and  reddish  Quartz, 
and  red  Clay.  Iron  ore  was  the  object  of  the  digging,  but  none  seems 
to  have  been  found. 

On  the  same  road,  three  miles  from  Fredericktown,  I  observed 
many  quite  large  masses  of  brown  Hematite. 

At  Toler's,  two  and  a  half  miles  south  of  Fredericktown,  washings 
in  a  ravine  disclose  many  masses  of  a  cellular  Iron  ore  mingled  with 
a  soft,  ferruginous  Clay,  and  resting  on  Magnesian  Limestone.  A  little 
over  a  quarter  of  a  mile  south  are  found  masses  of  brown  Hematite. 
Iron  ore  is  only  occasionally  found  on  Powell  Callaway's  land,  one 
mile  south-east  of  Toler's. 

On  a  ridge  in  S.  W.  qr.  Sec.  1,  T.  83,  K.  5  E.,  a  pit  has  been  dug 
into  a  very  ferruginous  porphyritic  rock. 

In  Lot  No.  3  of  N.  E.  qr.  Sec.  6,  T,  33,  R.  6  E.,  there  seems  to  be  a 
good  deal  of  Specular  Iron  ore  on  the  surface. 

On  John  Miller's  land,  in  Sec.  29  (?),  T.  34,  R.  6  E.,  there  is  a  Vein- 
stone with  Specular  Iron.  The  thickness  of  the  vein  could  not  be 
ascertained,  but  it  seemed  rather  irregular,  judging  from  the  appear- 
ance of  specimens,  and  is  probably  less  than  2  feet.  The  vein  could 
be  traced  in  another  ravine  bearing  N.  15°  W.,  about  200  yards  off. 
The  wall  rock  is  red  Syenite. 

The  old  Koch  shaft  is  located  on  E.  half  of  S.  W.  qr.  Sec.  13,  T.  33, 
R,  5  E,,  on  land  now  belonging  to  Einstein.  It  is  probably  20  years 
since  it  was  dug.  It  was  sunk  in  a  Quartz  vein  and  some  mineral  re- 
moved, but  at  present  there  are  few  specimens  to  be  seen  on  the 
ground  excepting  fragments  of  Quartz  with  a  little  Iron  Pyrites  at- 
tached. In  no  specimens  that  I  obtained  could  any  valuable  mineral 
be  detected;  but  Gold  and  Tungsten  are  both  reported  to  have  been 
obtained.    The  adjacent  rock  is  a  reddish  gray  Syenitic  Granite. 

At  Mrs.  King's,  in  S.  W.  S.  E.  Sec.  11,  T.  35,  R.  5  E.,  a  shaft,  10  feet 
in  depth;  revealed  a  rich  vein  of  Specular  Iron  bearing  N.  E.  The  sur- 
rounding rock  is  a  decomposed  granitic  Sand.  The  ore  analyzed  by 
Mr.  Chauvenet  gave : 
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Insoluble  silicious  matter 4.84  per  cent. 

Peroxide  of  Iron 94.18        '' 

Metallic  Iron .......o 65.93 

Washings  in  a  gnlley  near  by  bring  to  the  surface  a  good  deal  of 
black  Sand. 

"  Black  Sand  "  is  found  in  considerable  quantities  at  several  places, 
among  which  are  the  north  and  east  side  of  Daguerre  Mountain,  north 
side  of  Blue  Mountain,  in  Sec.  19,  T.  31,  R.  5  E  ,  the  eastern  part  of 
Sec.  15,  T.  33,  R.  5  E.,  and  in  Sec.  1,  T.  33,  R.  5  E.,  also  four  mifes  west 
of  Fredericktown  and  on  head  of  Captain's  Greek,  At  Mr.  North's, 
black  Sand  was  found  in  a  well  at  30  feet  below  the  surface. 

Specimens  examined  prove  it  to  be  magnetic  Specular  Iron. 

An  imaginary  line  being  drawn,  commencing  at  north  end  of 
Rock  Creek  Mountain  (where  we  find  Rock  Crystal),  thence  crossing 
at  rapids  of  St.  Francois  River  at  Dolerite  Dyke,  in  Sec.  2,  T.  33,  R.  5 
E.,  (where  Quartz  is  also  found),  passing  north-east  by  Quartz  vein,  in 
N.  E.  Sec.  6,  T.  33,  R.  6  E.,  thence  to  Mine  LaMotte.  Another  imagin- 
ary line,  beginning  near  Lloyd's,  in  N.  E,  Sec.  15,  T.  33,  R.  5  E.,  passes 
direct  by  Bucholz  Mine,  in  Sec.  11,  crossing  at  St.  Francois  Rapids, 
thence  near  Quartz  vein,  in  Sec.  6,  T.  33,  R,  6  E.,  to  vein  at  John  Mil- 
ler's, in  Sec.  29,  T.  34,  R.  6  E. 

LEAD. 

The  Lead  mines  are  more  fully  described  by  Dr.  Norwood,  p.  371, 
M  seq.-i  and  Mr.  Gage,  in  his  report. 

The  Lead  bearing  rock  at  the  Fox  Mines,  at  the  O'Bannon  place, 
is  a  clearly  crystalline  bluish  gray  Magnesian  Limestone,  with  many 
drusy  cavities.  These  cavities  are  generally  lined  with  Dolomite 
crystals.  The  Galena,  when  present,  generally  reposes  on  the  Dolo- 
mite, Iron  pyrites  on  the  Galena,  and  also  on  Dolomite.  Calcite  is 
also  common. 

The  working  shaft  is  50  feet  deep.  Some  mineral  was  found  at  14 
feet,  but  mainly  below  44  feet  depth.  Borings  were  made  at  numer- 
ous places  on  the  tract,  some  as  deep  as  90  feet,  and  Lead  mineral 
found  in  all.  The  boring  all  pass  through  bluish  Magnesian  Lime- 
stone and  Gritstone,  thence  through  a  coarse,  gritty  Sandstone  to 
Porphyry.     (See  Game's  report  and  Dr.  Norwood's  report  on  p.  •— .) 

A  half  mile  north,  the  Sandstone  crops  out,  and  is  of  a  coarse, 
Quartzitic  appearance. 

Just  south  of  the  mines  Porphyry  appears.  The  loose,  siliceous 
Limestone  beds  of  these  mines  occasionally  inclose  small  particles  of 
reddish  Porphyry. 
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Mine  La  Motte. 

Borings  one  mile  north  of  the  chief  mines  revealed— 

No.  1.    80  feet  Magnesian  Limestone. 
No.  2.    63  feet  Sandstone. 
No.  3.    Granite. 

The  formations  at  Mine  La  Motte  appear  thus  : 

No.  1.    5  feet  red  surface  Clays. 

No.  2.    6  feet  deep  brown  Ochre ;  probably  decomposed  Limestone. 

No.  3.    22  feet  hard,  close-grained  bluish  gray  Magnesian  Limestone—cap 

rock ;  contains  many  small  Quartz  particles.    After  long  exposure 

they  appear  studded  over  the  surface  of  the  Limestone,  and  the 

latter  becomes  a  deep  brown. 
No.  4,    7  feet  coarse  or  finely  crystalline  light  gray  or  whitish  vitreous 

Lead  bearing  rock. 

At  the  old  Copper  mines,  the  Lead  bearing  rocks  rest  against  a 
Porphyry  hill  on  the  west,  and  in  the  branch,  a  short  distance  below 
the  washing  rooms,  a  coarse  Sandstone  appears. 

A  sample  of  Galena  from  these  mines  gave,  on  examination  by 
Mr.  Ghauvenet, 

Copper none. 

Nickel.. .c 1.68  per  cent. 

Cobalt.... .63 

Galena  with  ''Gangue,"  from  Neidner's  shaft,  Mine  La  Motte,  gave, 

Lead  (metallic) 63.63  per  cent. 

Copper trace. 

Nickel 4.26  per  cent. 

Cobalt 1.42 

Iron  present (Fe.  S2.) 

A  sample  of  Galena  from  the  Jack  Diggings  gave  no  trace  of 
either  Copper,  Nickel  or  Cobalt. 

A  Nickel  ore  from  same  mines,  gave, 

Copper 2.04  per  cent. 

Nickel : 2.27 

Cobalt 1.66 

Iron  present,  with  traces  of  Lead:  the  metals  present  a  Sulphides 
— no  Arsenic  revealed.  Specimens  of  ore  from  Fox's  Mines,  submit- 
ted to  Mr.  Chauvenet,  did  not  reveal  any  Nickel. 
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Near  John  Revel's,  north  of  Burns'  Mountain,  some  attempts  at 
mining  have  been  recently  prosecuted  in  a  hard,  crypto-crystalline, 
dark  red  Porphyry,  in  search  of  Silver.  There  are  3  obscure  veins, 
with  a  course  of  N.  10°  E.,  passing  parallel  in  the  Porphyry,  and 
about  8  feet  apart.  They  are  2  inches  more  or  less  in  thickness.  The 
easternmost  one  is  a  dark  bluish  gray  Veinstone,  containing  many 
small  cubes  of  Iron  pyrites  disseminated. 

Other  minerals  observed  in  the  veins  were  Galena  and  Zinc 
blende.  The  Galena  are  mostly  in  the  western  vein.  Its  analysis  by 
Mr.  Chauvenet  gave, 

Silver 4  oz.  to  the  ton  (2000  ibs. 

Lead 12.84  per  cent. 

Mr.  Ghauvenet  says :  "  If  the  ore  could  be  concentrated  it  would 
contain  about  30  oz.,  or  even  more,  of  silver  to  the  ton."  The  vein  is 
too  minute  at  present  to  work  with  profit,  and  I  could  see  no  proba- 
bility of  its  increasing  to  paying  dimensions. 

Gray's  Mountain 

Lies  partly  in  Madison  and  partly  in  Wayne  county.  It  curves  around 
from  Sec.  33,  T.  31,  R.  5,  southward,  into  Sees.  4,  9, 16  and  17;  of  T.  80, 
R.  5.  Crane  Pond  Creek  and  Big  Creek  wash  it  on  the  west,  Big 
Creek  separating  it  from  Logan  Mountain  which  seems  to  rear  itself 
very  high  opposite  and  across  the  stream.  Several  varieties  of  Per- 
phyry,  Greenstone  and  other  Archaean  rocks  are  found.  High  Chert 
hills  appear  just  east  of  its  eastern  extremity. 

In  Sec.  4,  T.  30,  R.  5  E.,  from  a  shaft,  or  rather  pit,  8  or  10  feet 
deep,  we  procured  a  red  Porphyritic  conglomerate  and  grayish  rock 
with  pyrites.  Some  red  Shales  are  also  found  here.  This  pit  was  dug 
in  search  of  Nickel, 

In  the  valley  south,  in  Sec.  9,T.  30;  R.  5  E.,  we  found  dark  Porphyry, 
weathers  gray;  when  fractured  appears  black,  but  magnified,  shows 
dark  red,  with  flesh  colored  crystals  of  Feldspar  and  feldspathic  bands 
or  striae  ;  weathers  in  gray  bands  and  is  very  fine  grained.  Two  other 
specimens  of  coarse  rock  from  the  same  locality  have  a  variegated 
gray  appearance,  and  contain  Quartz  and  a  deep  purple  colored  min- 
eral. On  Crane  Pond  Creek,  just  north  of  Gray's  Mountain,  in  Sec.  7, 
T.  30,  R.  6  E.;  we  find  a  hard,  very  fine  grained,  pretty,  dark  but  bright 
red  Porphyry,  containing  small  particles  of  Quartz  and  a  green  min- 
eral. At  this  locality  a  dyke  of  coarse,  very  hard,  tough,  heavy  Green- 
stone crosses  the  creek.     This  rock  contains  black  Hornblende  and 

a,s— 24 


^70  GEOLOGICAL   SURVEY. 


greenish  shaded  white  Feldspar,  and  granules  of  Iron  pyrites,  and  a 
greenish  hornblendic  mineral. 

On  the  west  end  of  Gray's  Mountain,  in  Sec.  17,  T.  30,  R.  5  E.,  Por- 
phyry— fine  grained,  splits  free,  containing  compact  Feldspar  and 
small  granules  of  Quartz,  and  a  little  greenish  mineral;  color  is  vari- 
egated, black  and  dark  red.  A  specimen  shows  small  parallel  wavy 
bands,  and  contains  minute  yellow  specks.  One  specimen,  very 
compact  shows  beautiful  green  crystals  of  Feldspar,  and  the  rock 
in  variegated  shades  of  light  and  dark  red,  with  irregular  green  bands. 

From  the  same  locality  we  have  a  green,  slaty  rock  (Talcose 
slate?)  It  was  strewn  along  up  and  down  the  mountain  for  a  width 
of  20  or  30  feet,  but  did  not  see  it  in  place  for  that  width. 

Careful  examinations  of  this  mountain  may  result  in  much 
interest. 


ABSTRACT  OF  NOTES  ON  MADISON  COUNTY. 


BY   DR.   J.   a.  NORWOOD. 


Frank  O'Banxok's  Quarry. 

The  rock  here  is  fine-grained,  drab  and  bluish  drab  Sandstone  ; 
shalyfor  an  inch  or  more  in  the  bed  planes;  rather  soft;  easily- 
worked.  Beds  exposed,  from  3  to  8  inches  thick.  Entirely  free  from 
joints.  Flag  stones  of  bluish  tinge,  and  of  any  size  from  2^  to  3  and 
4  inches  thick  (the  thin  beds  having  many  fucoidal  markings  on  their 
surface,)  may  be  obtained.  Rock  dips  S.  25°  E.,  at  an  angle  of  5^. 
This  quarry  affords  beds  of  excellent  Grit,  suitable  for  grindstones  and 
whetstones. 

On  O'Bannon's  farm  a  shaft  was  sunk  through  Soil,  Sandstone,  and 
hard  blue  Grit-stone,  for  47  feet,  down  to  Granite,  in  search  of  a  Lead 
vein.  The  blue  Grit-stone  has  Pyrites  scattered  through  it ;  and  at  the 
bottom  of  the  shaft,  brecciated  conglomerate,  with  Fe.  S.,  and  appar 
ently  Cu.  S.  and  Ni.  S. 

East  and  west  seams  of  Galena  occur  in  Sandrock  in  the  bed  of 
the  creek  below  O'Bannon's  house. 

Frank  O'Bannon  says  he  took  300  pounds  of  Galena  from  a  hole 
dug  a  few  feet  deep  in  the  Sandstone,  near  where  I  saw  that  mineral 
in  fissures. 

A  section  of  rocks  on  the  old  O'Bannon  place  shows: 

Soil. 

Magnesian  Limestone  (mineral  bearing). 

Yellow  and  drab  Sandstone. 

Blue  Grit. 

Granite. 

N'OTE.— The  present  Fox  mines  are  on  O'Bunnon's  land. 
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After  leaving  the  village  of  Symmesto wn,  north  of  Mine  La  Motte, 
Sandstone  shows  itself  all  the  way  to  Rock  Creek.  It  is  dark  drab 
and  yellow,  and  many  of  the  beds  coarse-grained. 

At  the  cave  near  the  old  slag  furnace,  is  a  granite  "  dyke"  about 
40  feet  in  width,  bearing  N.  E.  and  S.  W.,  and  traversed  by  a  Trap 
dyke  7  feet  wide,  bearing  N.  15°  E. 

The  overlying  Sandstone  is  not  disturbed ;  the  lower  15  feet  is 
shaly  ;  above  that  it  occurs  in  rather  thick  beds,  and  coarse-grained. 
It  extends  into  St.  Francois  county,  and  forms  the  strata  upon  which 
Castle  Kock  rests. 

From  the  St.  Francois  county  line  to  Mine  LaMotte,  the  surface 
shows  no  rock  but  Sandstone,  with  a  Granite  knoll  at  one  point.  The 
white  Sandstone  at  Mine  LaMotte,  is  probably  the  equivalent  of  Frank 
O'Bannon's  quarry  beds. 

Philadelphia  Mine,  oh  Old  CorPEii  Mines. 

About  100  yards  below  .the  opening  of  the  old  adit,  the  Sandstone 
dips  east  at  an  angle  of  12°  to  13°.  (No.  1).  About  50  yards  higher  up, 
a  bed  of  Magnesian  Limestone  crops  out — a  few  feet  only  exposed. 
(No.  2).  In  a  ravine  west  of  the  opening  of  the  mine,  is  Magnesian 
Limestone  in  heavy  beds,  (No.  3,)  dipping  S.  E.  at  an  angle  of  20°. 

Lead  occurs  in  the  joints  and  seams ;  Lead  in  No.  3  of  the  ravine. 
No  perceptible  dip  of  the  beds  is  seen  at  the  adit.  A  fault  is  exposed 
north  of  the  mine  which  has  caused  the  ravine.  Nine  feet  of  rock  is 
here  exposed.  Sandstone  below  dips  east,  and  the  Sandstone  over  a 
large  district  north  of  the  Philadelphia  mine,  dips  east.  It  is  under- 
laid on  the  west  by  a  Granite  ridge,  and  is  overlaid  by  mineral  bear- 
ing Magnesian  Limestone,  at  and  in  the  neighborhood  of  the  mines. 

LOCALITIES    NEAE    FREDE  RICKTO  WN. 

On  the  farm  of  James  Hill,  deceased,  about  half  a  mile  north- 
west of  the  dwelling-house,  some  digging  has  been  done  in  Magnesian 
Limestone,  and  some  Galena  was  found  in  the  Clay  overlying  the 
rock.  A  shaft  was  sunk  to  the  depth  of  16  or  17  feet,  (J.  Hill,  Jr.,) 
and  about  3,000  pounds  of  mineral  taken  out.  The  rock  is  drab-col- 
ored and  rather  soft,  with  Galena  disseminated  through  it.  This  Lime- 
stone is  underlaid  by  the  same  Sandstone  which  is  found  on  the  oppo- 
site slope,  and  over  the  country  between  this  place  and  Hick's  place. 

On  Dr.  Gosney's  land,  and  on  that  of  Wm.  Deguerre,  Magnesian 
Limestone  with  Galena,  shows  itself  at  several  points. 

On  the  land  of  Chris.  Buford,  Magnesian  Limestone  crops  out  in 
thick  beds,  and  dips  W.  at  an  angle  of  5°.     Lower  beds  dark  colored, 
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very  compact  and  crystalline.     Upper  beds  crystalline,  and  resemble 
the  Lead  bearing  beds  north-west  of  this  locality. 

The  country  here  rises  to  over  50  feet  above  the  level  of  the 
streams,  and  is  as  fine  agricultural  land  as  any  in  the  State.  Nowhere 
too  rolling  for  tillage,  nor  too  flat  for  drainage.  With  the  exception  of 
a  few  granitic  and  porphyry  hills,  the  whole  region  is  underlaid  with 
the  Lead-bearing  Magnesian  Limestone.  I  have  never  seen  finer  corn 
in  any  State,  than  I  saw  in  August  growing  over  this  whole  region. 
With  its  rich  soil  to  be  seen  everywhere,  and  its  mineral  wealth  which 
will  certainly  reward  the  judicious  miner,  there  are  few  localities  in 
Missouri  to  be  compared  with  this  in  real  value. 

James  Maeshall's  Place,  T.  83,  R.  7,  Sec.  15— Part  of  old  St.  Michael  Grant. 

Ko.  1.    Soil  andRed  Clay  with  loose  Copper  ore;  one  specimen  was  found 

weighing  80  pounds. 
No.  2.    Magnesian  Limestone. 

The  rock  occurs  in  beds  from  1  to  3  feet  thick.  Mr.  M.  has  opened 
a  vein  of  Sulphuret  and  green  Carbonate  of  Copper  in  an  east  and 
west  lode.  He  says  he  took  out  about  4,000  pounds  of  ore  from  the 
top  of  the  rock.  Mr.  Collier  sunk  a  shaft  about  8  feet  on  east  end  of 
the  diggings,  and  Mr.  M.  says  the  prospect  was  more  favorable  the 
deeper  Mr.  C.  went.  The  rock  at  this  place  has  been  cxuarried  for 
piers  and  culverts  by  the  railroad  company.  A  good  deal  of  brown 
Hematite  is  scattered  over  the  surface  of  the  land  south  of  Marshall's 
place,  and  some  of  it  has  been  collected  into  piles  for  shipment.  The 
rock  forming  the  creek  bed  above  Marshall's  house  is  traversed  by 
veins  of  Calcite—'^  White  Tiff"— and  200  yards  south  of  Marshall's 
mine  there  is  a  cavern  in  the  Magnesian  Limestone. 

In  No.  13  Malachite  occurs  in  small  druseys  cavities  in  the  Hem- 
atite, through  which  the  Copper  is  disseminated.  This  locality  is  worth 
further  exploration. 

The  Buckeye  Copper  Mines  are  located  on  the  N.  W.  qr.  of  the  S. 
W.  qr.  Sec.  16,  T.  33,  R.  7  E.  A  shaft  was  sunk  125  feet  deep  byPom- 
eroy  in  1844, 1845  and  1846,  but  suspended  work  in  1847.  The  ore  was 
obtained  in  the  form  of  a  Sulphuret  and  Carbonate,  with  some  black 
Oxide,  distributed  in  a  ferruginous  cement  uniting  a  brecciated  Mag- 
nesian Limestone. 

On  James  B.  Campbell's  farm  an  opening  has  been  made  at  the 
base  of  a  high  ridge  of  Magnesian  Limestone  and  a  good  deal  of  Iron 
ore  (Limonite,)  thrown  out.  The  surfaces  of  the  lumps  are  covered 
by  minute  crystals  of  Iron  Sulphate  and  efflorescence  from  arsenical 
pyrites,  which  is  abundantly  disseminated  through  the  Hematite.   The 
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width  of  the  opening  is  about  40  feet.  The  Iron  ore  extends  about  6 
feet  deep  to  the  bedrock  of  Magnesian  Limestone.  Mr.  Campbell  and 
Ool.  Foster  both  say  that  there  are  evidences  of  a  vein  which  dips 
into  the  hill  at  an  angle  of  about  45°. 

On  Jackson's  farm,  near  Fredericktown,  about  300  pounds  of  Cop- 
per are  said  to  have  been  taken  out  of  a  hole  7  feet  deep. 

Mine  La  Motte. 

Examined  the  "Jack  Diggings,"  the  '' Golden  Vein"  and  the 
^VBlufF  Diggings." 

First,  of  ''Jack  Diggings."  Depth  of  shafts  25  to  38  feet.  Lead 
occurs  disseminated  through  Magnesian  Limestone,  in  what  is  termed 
a  "flat."  Thickness  of  the  flat  varies  from  3  to  4  feet.  The  average 
thickness  of  the  Lead  bearing  strata  is  about  7  feet 6 inches.  The  cap- 
rock  is  a  tolerably  close-grained  Limestone  (No.  52)  and  forms  an  en- 
tirely safe  roof.  As  a  general  rule  the  whole  of  the  Lead  bearing 
rock  is  taken  out,  the  roof  being  supported  by  strong  timbers  at 
proper  distances.  Occasionally  pillars  are  left,  but  they  may  be  re- 
moved with  safety  whenever  it  is  desired,  and  those  portions  of  the 
mine  timbered.  The  roof  is  quite  undulating,  and  there  are  generally 
corresponding  undulations  in  the  floor,  but  not  always.  This  want  of 
correspondence  in  the  roof  and  floor  causes  the  flat  to  be  pinched 
down  to  the  thickness  of  less  than  three  feet  at  some  points.  Where 
this  is  the  case  the  ore  is  correspondingly  concentrated,  so  that  a 
square  yard  of  the  pinched  strata  will  yield  as  much  Galena  as  a 
square  yard  of  the  flat  of  the  average  thickness — or  even  where  it  is 
14  feet  thick.  As  the  flat  increases  in  thickness  the  mineral  becomes 
more  sparse.  There  are  two  systems  of  faults  found  throughout  the 
works:  One  having  a  direction  north  and  south,  the  other  running 
east  and  west.  The  dislocations  of  the  strata  vary  in  depth  from  1  to 
3  feet — seldom  more  than  that.  In  all  cases  the  floor  and  roof  cor- 
respond in  the  dislocation.  Between  the  mineral  bearing  beds  seams 
of  blue  Clay  Shale  are  met  with,  varying  from  1  foot  to  i  of  an  inch 
in  thickness.  In  many  places  this  Shale  is  full  of  fossils  (No.  53.)  Oc- 
casional rounded  projections  are  found  in  the  cap  rock,  with  corres- 
ponding depressions  in  the  floor  beneath  them.  At  one  point  the  flat 
is  traversed  by  a  vein  (so  to  call  it,)  of  Copper  Sulphuret,  with  some 
Sulphuret  of  Nickle  (No.  54).    This  vein  is  70  feet  wide. 

There  is  no  dislocation  at  the  junction  of  the  Lead  and  Copper 
nor  is  there  a  definite  line  of  separation  between  the  ores.  They  are 
mingled  in  the  rock  for  the  distance  of  a  few  feet,  and  then  the  Gale- 
na disappears  entirely,  not  a  particle  of  Lead  being  found  for  the  width 
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of  about  60  feet.  The  Copper-flat  has  not  been  worked  further  than 
has  been  found  necessary  in  cutting  levels  from  the  main  shafts  to  dif- 
ferent parts  of  the  Lead-flat  beyond  the  Copper  vein.  A  considerable 
quantity  of  the  ore  has  been  taken  out  for  the  purpose  stated,  and  is 
now  lying  on  the  ground.  This  Mine  is  in  the  best  order  in  all  re- 
spects, and  is  so  thoroughly  managed,  that  not  a  pound  of  ore  is  lost. 
The  breast  is  kept  square  and  clean  as  the  work  progresses;  the  floor 
free  from  waste,  the  tramways  (which  all  center  at  the  main  shaft)  in 
complete  repair  and  free  from  water,  and  the  roof  well  supported. 
The  cars  filled  with  mineral  in  the  remotest  parts  of  the  Mine,  are 
brought  to  the  main  shaft,  run  on  to  the  elevator,  hoisted  to  the  sur- 
face, moved  on  to  the  tramway  and  started  to  the  dressing  v/orks.  The 
grade  being  a  descending  one,  the  cars  are  carried  forward  by  their 
own  gravity—needing  only  the  attendance  of  a  conductor  to  regulate 
their  momentum.  On  reaching  the  dressing  works  the  cars  are  ele- 
vated to  an  upper  floor  and  the  ore  dumped  into  the  crushers.  It  will 
be  seen  from  this  notice  that  the  ore  is  not  handled  from  the  moment 
of  leaving  the  breast,  where  the  miners  are  at  work,  until  it  is  in  the 
process  of  separation  from  its  matrix,  and  nearly  read^^  for  the  smel- 
ter. 

The  "  Bluff  Dig(:JINGs"  are  not  far  distant  from  those  just  described, 
and  difi*er  from  them  in  some  material  respects.  The  Galena,  at  this 
Mine,  does  not  occur  in  a  '"flat,"  but  is  desseminated  through  the 
Magnesian  Limestone  beds  from  the  surface  to  the  depth  of  fifty  feet. 
It  is,  however,  more  sparsely  disseminated  than  in  the  Mine  just  de- 
scribed. The  yield  is  about  ten  per  cent.  A  bed  of  Sandstone  is 
found  intecalated  with  the  Limestones  at  this  Mine  ;  contrary  to  the 
usual  consequence  at  other  Mines,  it  does  not  "  cut  off"  the  mineral^ 
nor  is  it  barren.  The  Galena  is  disseminated  through  the  Sandstone 
in  about  the  same  proportion  that  it  is  through  the  Limestone. 

The  work  at  the  '^  Golden  Vein"  has  been  done  recently.  It  is 
situated  near  the  new  furnace.  The  work  was  begun  on  a  fissure,  and 
sunk  through  Clays  to  the  depth  of  about  20  feet ;  when  it  opened 
into  a  cavern  or  widening  of  the  fissure.  At  the  distance  of  a  few 
feet  from  the  cavern,  a  shaft  has  been  sunk  to  the  depth  of  100  feet 
But  at  the  time  of  my  visit,  it  could  not  be  entered  on  account  of  wa- 
ter which  had  been  allowed  to  accumulate,  because  the  cribbing  was 
not  considered  safe — it  having  been  moved  out  of  plumb  by  the  pres- 
sure and  yielding  of  the  material,  filling  the  fissure  on  the  north  and 
south  sides  of  the  shaft.  A  considerable  quantity  of  Galena  was 
taken  out  in  sinking,  and  also  from  the  wall  rock  of  the  fissure.  The 
wall  on  the  east  side  is  Sandstone,  (No.  55,)  and  on  the  west  side  it  is 
Limestone,  (No.  56.)    Both  the  Limestone  and  Sandstone  contain  Ga- 
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lena.  A  rod  was  thrust  into  the  soft  material  at  the  bottom  of  the 
cave  to  the  depth  of  40  feet,  without  finding  any  obstruction  at  that 
depth.  A  vein  of  very  fine,  tenaceous  red  Clay  crosses  the  fissure 
at  right  angles,  (No.  57,)  with  yellow  and  black  Clay  on  either  side. 
No.  58  was  taken  from  a  '-'  pocket"  in  the  wall  rock — east  side. 

OTHEE    LOOALITES. 

Porphyritic  Syenite  occurs  on  the  north  side  of  Little  St.  Francois 
Eiver,  and  forms  the  "Narrows."  Just  east  of  the  south  end  of  this 
mountain.  Sandstone,  (No.  6,)  shows  itself  in  a  small  rise,  dipping 
north-east  by  north,  and  soon  disappears  beneath  the  Magnesian  Lime- 
stone, (No.  7,)  which  is  liberally  exposed  on  the  river  banks  and  in 
the  slopes,  and  dipping  in  the  same  direction  at  an  angle  of  5^  to  6*^. 

The  mountain  north  of  the  "Narrows"  has  long  been  of  peculiar 
interest  to  persons  in  this  vicinity.  A  small  vein  of  Specular  Oxide 
of  Iron  has  been  discovered  in  it.  This  mountain  is  also  traversed  by 
a  number  of  dykes  of  Dolerite,  (No.  9,)  which  show  themselves  at  its 
base,  and  in  the  bed  of  the  river,  from  2  inches  to  2  feet  wide.  They 
run  north  and  south,  as  does  also  the  vein  of  Iron  ore,  (No.  8,)  and 
probably  extend  into  the  mountain  on  the  opposite  side  of  the  river 
also.  The  mountain  is  composed  of  Porphyritic  Syenite,  of  which 
No.  10  is  a  specimen.  It  is  about  3  miles  in  extent  from  north  to  south, 
and  li  wide  at  the  widest  portion.  It  includes  parts  of  Sees.  1,  2, 11, 
12, 13  and  14. 

East  and  south-east  of  the  South  Mountain  of  the  "Narrows," 
which  is  composed  of  the  same  kind  of  rock  as  No.  10,  the  surface 
rock  is  Magnesian  Limestone,  like  Nos.  4  and  5,  At  one  locality.  Sec. 
— -,  T.  33,  R.  6  E.,  the  surface  beds  are  a  very  fine-grained,  white,  with 
reddish  spots,  compact  Limestone.  This  will,  I  believe,  receive  a  fine 
polish,  and  form  a  beautiful  Marble.  Could  not  ascertain  the  extent 
or  thickness  of  the  beds.  At  the  shaft,  sunk  by  Dr.  Eobb,  in  Porphyry, 
in  T.  33,  R.  6  E.,  Sec.  30,  N.  W.  of  S.  E.  qr.,  could  find  no  evidences  of 
metallic  ore  in  the  debris  thrown  out.  The  first  few  feet  of  the  shaft 
passes  through  Magnesian  Limestone. 

On  Sec.  32,  T.  33,  R.  6,  is  a  very  fine  reddish  colored  Granite. 

On  headwaters  of  Captain's  Creek,  a  soft  Magnesian  Limestone  is 
exposed,  the  lower  beds  of  which  are  quite  shaly  and  silicious  ;  dips  E., 
at  an  angle  of  6°  to  8^  on  Sec.  8,  W.  hf.  This  rock  overlies  the  base  of  a 
Porphyry  hill.  Magnesian  Limestone  is  of  great  thickness  at  many 
places,  rising  into  hills  over  150  feet  high.  All  the  valleys  have  it  ex- 
posed, and  it  also  covers  the  Slopes  of  the  Granite  and  Porphyry 
ridges. 

Asbestos  occurs  in  N.  E.  S.  E.  qr.  Sec.  19,  T.  32,  R.  6  E.,  traversed 
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by  a  small  dyke  of  Dolerite.  Other  narrow  dykes,  of  decomposed 
trap,  traverse  the  rotten  Granite,  with  seams  and  veins  of  a  black 
material,  (Spec.  No.  20,)  running  in  irregular  directions.  The  Asbes- 
tos is  found  in  a  thin  bed  between  thin  layers  of  trap  rock,  1  to  2  inches 
thick.    No.  21. 

On  the  Slope  of  the  Porphyry  hill,  in  Sec  20,  S.  W.  of  S.  W.  qr.,  a 
shaft  was  sunk,  8  or  9  feet,  to  a  very  black  Porphyry  or  Petro-silex. 
Over  the  rock  (for  1  foot)  a  good  deal  of  white  Asbestos,  in  long  silky 
fibres,  was  taken  out. 

On  Sec.  20,  S.  W.  of  S.  W.  qr.,  is  a  dyke  of  Greenstone,  about  30 
feet  wide,  running  E.  N.  E.  A  shaft  has  been  sunk  on  this  dyke  7  or  8 
feet  deep.  A  vein  of  No.  23  traverses  this  Greenstone,  with  veins  of 
Actinolite  (?),  and  some  other  mineral.  Specimens  Nos.  24  and  26  are 
from  this  dyke. 

East  of  Slater's  Greek,  in  Sees.  14,  23  and  24,  T.  SS,  R.  6  E.,  is  an 
extensive  exposure  of  Granite,  containing  reddish  Feldspar. 

Cedar  Creek  Mountain  commences  in  Sec.  5,  T.  32,  R.  6,  and  ex- 
tends into  Sec.  8  and  N.  E.  part  of  7.  The  north  and  south  ends  of  the 
mountain  are  composed  of  Porphyry ;  the  central  part  of  Granitic 
rock  (Syenite).  About  half  way  up  the  Slope  fragments  of  Quartz 
are  met  with ;  and  still  higher,  large  Quartz  veins  show  themselves  in 
the  Syenite ;  some  of  them  eight  feet  wide,  and  running  nearly  east 
and  west.  Immense  Quartz  crystals  have  weathered  out  of  this  vein; 
some  of  them  more  than  a  foot  in  diameter.  Saw  two  veins  about  1 
and  2  feet  wide  parallel  to  the  large  one. 

Marble  beds,  on  Cedar  Creek,  are  in  Sees.  31  and  36,  and  the  south 
part  of  25,  T.  33,  R.  6  E.,  and  show  outcrops  of  reddish  colored  Marble, 
in  beds  from  2  inches  to  1  foot  in  thickness. 

In  Sec.  31,  west  half,  are  heavy  beds  of  Conglomerate  on  the  north 
bank  of  Cedar  Creek,  for  the  distance  of  several  hundred  yards. 

Along  the  headwaters  of  Cedar  Creek,  on  the  south  side.  Third 
Magnesian  Limestone  form  perpendicular  bluffs,  from  20  to  60  feet 
high.  The  Slope  from  them  to  the  general  level  being  as  much  more, 
and  in  some  places  double  that  height.  Small  pieces  of  Galena  are 
reported  to  have  been  picked  up  in  the  small  branches  and  gulleys  at 
many  places  in  the  lowlands.  In  fact  almost  everybody  has  small 
pieces  of  Lead  ore  picked  up  in  such  places  or  in  their  plowed  fields. 
Copper  is  also  found  in  the  Soil  and  the  underlying  Clay  at  many 
points,  but  I  could  hear  of  no  lode  discovered  in  the  rock. 

The  bottoms  of  Cedar  Creek  are  covered  with  fine  timber.  The 
soil  is  very  rich,  with  numerous  Grapevines,  some  of  very  large  size. 
Among  the  trees  observed  are  various  Oaks,  Maple,  Hackberry,  Black 
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and  White  Walnut,  Coffee  Bean,  Pawpaw,  Mulberry,  Honey  Locust, 
White  and  Shell  Bark  Hickory. 

Between  the  Porphyry  and  Granite  ridges,  Magnesian  Limestone 
underlies  the  soil.  In  some  places  the  Magnesian  Limestone  forms 
high  ridges,  with  occasional  mural  precipices  on  the  sides.  In  Sees. 
17  and  20,  T.  33,  E.  6,  is  a  high  Porphyry  ridge,  commencing  at  the 
river  and  running  southerly  to  the  south  line  of  Sec.  20.  The  base  is 
surrounded  with  Magnesian  Limestone.  East  and  south-east  of  this, 
Granite  extends  to  Matthew's  Creek.  Between  Mathew's  Creek  and 
Slater's  Creek,  in  parts  of  Sees.  15, 16,  21,  22,  23,  26  and  27,  Magnesian 
Limestone  was  the  only  rock  observed. 

In  T.  33,  E.  6,  Sec.  25,  S.  W.  S.  E.,  is  a  high  ridge  showing  the  fol- 
lowing Section — ascending: 

jSTo.  1.    Level  of  valley. 

No.  2.    Sandstone.    No.  36.  . 

Ko.  3.    Coarse  transition  beds.    No.  37. 

No.  4.  Fine,  silicious  G-rit,  in  thin  beds  from  J  to  2  inches  in  thickness.  (May 
have  come  from  a  higher  level,  and  seems  to  pitch  into  thea-idge.) 

No.  5.  Magnesian  Limestone  in  heavy  beds.  No.  39.  These  ridges  are  cov- 
ered with  agatized  Chert  and  drusy  Quartz.    No.  40. 

On  Curtis  Bolton's  land,  T.  33,  R.  6,  Sees.  36,  JSf.  E.  N.  W.,  a  silli- 
<jious  Iron  ore  occurs  in  large  masses  on  the  surface  of  the  hill-sides, 
and  extending  across  the  summit. 

Very  high  Limestone  ridges  occurs  in  Sees.  25,  26^  27  and  22  of  T. 
S3,  E.  6  E.,  and  are  covered  with  Chert,  drusy  and  agatized  Quartz. 

At  Jasper  Belken's,  or  old  Newberry  place,  a  number  of  holes  have 
been  sunk  by  Kobt.  Slater,  to  short  depths,  through  the  soil  and  Clay 
down  to  the  Magnesian  Limestone  beds,  and  Copper  obtained  in  small 
quantities  in  all  of  them.  In  one  hole  Copper  occurs  in  a  fissure  in 
the  rock. 

The  country  in  Sees.  3, 10, 11, 12  and  13  of  T.  32,  R.  6,  and  Sees.  18 
and  7  of  T.  32,  K.  7,  comprises  that  portion  between  the  headwaters  of 
Cedar  Creek  and  Pete's  Fork,  and  other  tributaries  of  Twelve  Mile 
Creek,  and  lying  ^[between  the  Patterson  and  Greenville  roads.  The 
"  State  road  "  runs  in  a  south-east  direction  through  this  region.  The 
bottoms  are  narrow  and  not  cultivated.  The  district  named  is  made 
up  of  high  Limestone  ridges,  covered  in  many  places  with  Chert  and 
fragments  of  drusy  Quartz.  The  uplands  are  broad,  gently  rolling, 
and  pretty  well  timbered.  Many  fine  Pines  are  to  be  seen,  but  they 
are  rapidly  disappearing  under  the  axe  of  the  lumberman.  The  Mine 
LaMotte  Lead  Company  have  a  saw  mill  in  Sec.  7,  T.  33,  R.  7.    The 
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portions  of  the  trees  not  fit  for  the  mill  are  generally  used  by  char- 
€oal  burners. 

In  T.  32, 11.  6,  Sec.  14,  N.  E.  qr.,  Conglomerate  shows  itself  on  the 
slope  of  a  cherty  ridge,  near  its  base,  and  many  fragments  were  seen 
in  the  beds  of  a  dry  run  which  skirts  the  ridge.  It  was  also  seen  on 
the  slope  of  the  opposite  ridge,  which  is  of  the  same  character.  It  is 
reported  that  Gold  has  been  found  here. 

In  T.  32,  R.  7,  Sec.  6,  S.  E.  qr.5is  a  large  deposit  of  similar  Conglom- 
erate or  Breccia,  very  ferruginous,  and  occurring  immediately  under 
the  soil.  Many  very  large  fragments  are  strewn  over  the  top  of  the 
ground,  and  holes  have  been  sunk  to  the  depth  of  six  or  seven  feet 
into  this  Breccia.  Some  of  the  specimens  taken  from  this  locality,  (No, 
'60,)  were  selected  by  Col.  Foster,  and  esteemed  by  him  to  be  "  quite 
rich."  I  could  discover  nothing  like  Gold  with  the  aid  of  a  good  lens, 
but  the  rock  may  contain  a  trace  of  the  precious  metal.  I  doubt  of 
its  being  worth  any  attention. 

On  T.  33,  E.  6,  Sec.  4,  S.  E.  S.  W.,  on  the  south-west  side  of  a  Por- 
phyry ridge,  an  opening  has  been  made  to  procure  indurated  red  Clay 
for  making  pipes.  It  is  like  the  Powhatan  material,  and  occurs  in 
seams  of  reddish  Clay,  and  hardens  upon  exposure. 


THE  LEAD  AND  ZINC  REGIONS  OF  SOUTH-WEST  MISSOUM. 


jBF  ADOLF  SCHMIDT  AND  ALEXANDER  LEONHARD. 


A.  GENP]EAL  CHARACTERISTICS. 

B.  DESCRIPTION    OF    ORES    AND    ASSOCIATED    MIN- 

ERALS. 

0.    DESCRIPTION     OF     ROCKS    AND     OF     MODES    OF 
OCCURRENCE    OF   THE    ORES. 

D.  SPECIAL  DESCRIPTION  OF  ORE  DEPOSITS. 

E.  MINING  AND  SMELTING. 


Geological  Rooms,  Washington  Univeksity, 
St.  Louis,  August  16,  1874. 
G.  C.  Bkoadhead,  State  Geologist: 

Dear  Sir  : — I  have  the  honor  of  presenting"  to  you,  herewith,  four  reports  on  the 
following  subjects : 

1.  The  South-western  Lead  Region  of  Missouri. 

2.  The  Central  Lead  Regions  op  Missouri. 

3.  Practical  Rules  for  Judging  op,  and  for  Developing  Deposits  of 

Iron  Ore  in  Missouri. 
^.    Metallurgical  Properties  of  the  Missouri  Iron  Ores. 

The  greater  portion  of  the  report  on  the  South-western  Lead  Region  was  written 
by  Mr.  Alexander  Leonhard,  late  Assistant  in  the  Geological  Survey.  That  report  rep- 
resents the  combined  results  of  Mr.  Leonhard's  investigations  at  Granby  and  vicinity, 
and  of  my  own  in  the  other  parts  of  the  South-west  region.  The  Topographical  Sur- 
vey of  the  Granby  District  was  made  by  Mr.  Carl  Henrich.  All  the  maps  and  sketches 
were  drawn  by  Mr.  T.  J.  Caldwell. 

Wherever  I  have  been  at  work  in  the  State  I  have  met  with  great  kindness  and 
attention  on  the  part  of  the  citizens,  and  have  received,  in  several  instances,  very  ma- 
terial aid  ;  for  all  of  which  I  take  this  opportunity  of  expressing  my  sincere  gratitude. 

Yours,  very  respectfully, 

ADOLF  SCHMIDT,  Assista7it. 


CHAPTER  XXII. 


THE  LEAD  AND  ZINC  REGIONS  OF  SOUTH-WEST  MISSOURI. 


BY  ADOLF    ECHMIDT   AND   ALEXANDER    LEONHARD. 


A.    GENEEAL  CHARACTERISTICS. 

The  Lead  and  Zinc  region  of  iSouth-west  Missouri,  as  far  as  it  is 
known  at  present,  comprises  the  counties  of  Newton,  Jasper,  Law- 
rence, Greene  and  Dade,  and  the  western  parts  of  McDonald,  Barry, 
Stone  and  Christian  counties.  The  higher  portions  of  this  area  are 
occupied  by  rolling  prairies,  while  the  slopes  and  bottoms  along  the 
water  courses  are  mostly  covered  with  timber. 

The  northern  part  is  watered  by  tributaries  of  Sac  River,  which 
runs  north  into  the  Osage  ;  the  southern  and  western  parts  by  a  num- 
ber of  small  streams,  which  flow  in  a  western  direction  into  Spring 
River.  Along  three  of  these  latter  streams  the  principal  Lead  and 
Zinc  ore  deposits,  known  at  present,  are  situated. 

It  is  remarkable  that  the  best  ore  deposits  have  never  been  found 
immediately  on  these  streams,  but  always  along  smaller  branches  and 
valleys. 

The  first  and  most  southern  among  the  three  streams  referred  to, 
is  Shoal  Creek,  which  drains  the  northern  half  of  Newton  county. 
On  a  southern  branch  of  this  stream  are  the  Granby  Mines. 

North  of  Shoal  Creek  and  in  the  southern  part  of  Jasper  county, 
is  Turkey  Creek,  a  much  smaller  tributary   of  Spring  River,  with 
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an  extensive  mining  district  situated  along  some  of  its  southern 
branches;  the  most  important  of  which  is  Joplin  Creek. 

The  third  and  most  northern  of  these  tributaries  of  Spring  River 
is  Centre  Creek,  v/ith  the  mines  of  Oronogo  (late  Minersville,)  situ- 
ated on  a  small  branch  coming  from  the  north. 

We  may  accordingly  group  the  ore  deposits  in  three  districts: 

1.  The  Shoal  Creek  District. 

2.  The  Turkey  Creek  District. 

3.  The  Centre  Creek  District. 

The  whole  region  belongs  geologically  to  the  Subcarboniferous 
System.  The  formation  consists  of  a  series  of  Limestone  and  Chert 
beds  belonging  to  the  upper  part  of  the  so  called  Archimedes  or  Keo- 
kuk Limestone. 

In  some  places  they  are  overjaid  by  disturbed  layers  of  Sandstone, 
perhaps  in  part  the  '^  Ferruginous  Sandstone  "  of  Swallow,  and  in  part 
a  Coal  Measure  Sandstone  ;  in  other  places  by  pockets  of  Slate  and 
Coal  belonging  to  the  Lower  Coal  Measures.  The  ore  deposits  in  this 
region  lie  more  often  horizontally  than  vertically.  They  are  con- 
nected with  certain  moje  or  less  altered  strata  of  the  Archimedes 
Limestone,  and  are  covered  by  broken  masses  of  Chert  and  Lime- 
stone. 

At  Granby  the  Galena  either  occurs  in  loose  pieces  in  Clay  or 
Sand,  or  in  horizontal  openings  or  beds  of  limited  extent,  varying  iu 
thickness  from  1  to  8  feet.  The  Galena  is  generally  associated  with 
Dolomite,  Calcite  and  Chert.  Calamine  is  mostly  found  associated 
with  the  Galena,  and  occurs  in  beds  from  -J  to  6  feet  thick.  At 
Joplin  and  Oronogo,  the  Galena  forms  more  or  less  horizontal  veins  : 
t.  e.j  deposits  of  considerable  length  but  comparatively  small  section. 
It  also  occurs  there  as  irregular  local  impregnations  in  Limestone,  or 
it  fills  cracks  in  the  Chert.  Besides,  it  is  frequently  found  broken  up 
and  mixed  with  large,  irregular  masses  of  broken  and  altered  Lime- 
stone, Dolomite  and  Chert,  as  well  as  in  various  conglomeratic  rocks, 
very  often  associated  with  Zinc  Blende  and  Iron  Pyrites,  while  Cala- 
mine is  but  rarely  met  with  in  these  districtSo  The  Limestone  and 
the  Conglomerates  are  often  bituminous,  f^nd 'contain  small  accumu- 
lations of  fluid  or  viscid  Bitumen. 
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CHAPTER    XXIII. 


B.    DESCRIPTION  OF  ORES  AND  ASSOCIATED  MINERALS 


ZtNc  Ores. 


i 


The  Lead  and  Zinc  ore  deposits  of  South-west  Missoori  contain 
the  following  minerals : 

f   Galena,   * 

Lead  Ores -{   .Cernssite, 

[   Pyromorphite. 

Blende, 

Calamine, 

Smithsonite, 

Zinc  Bloom. 

Oalcite, 

Dolomite, 

Associated  Minerals  .  {    Pyrites, 

Quartz, 

Bitumen. 

G-ALENA, 

Sulphuret  of  Lead,  Blue  Lead,  called  "Mineral"  by  the  miners,  is  the 
principal  ore  from  which  over  nine-tenths  of  all  the  Lead  in  South- 
west Missouri  is  obtained. 
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It  crystalizes  in  the  monometric  system,  the  cube  being  the  most 
<iommon  form.  It  has  a  perfect  cleavage  in  cubes,  a  metallic  luster,  a 
lead-gray  color  and  streak,  a  hardness  of  2.5  to  2.7  and  a  specific  grav- 
ity of  7.2  to  7.7.  In  a  pure  state  it  consists  of  86.6  p.  c.  of  Lead  and 
13.4  p.  c.  of  Sulphur. 

In  South-west  Missouri,  it  occurs  in  crystals  or  in  compact,  crys- 
talline masses.  The  crystals  generally  have  the  form  of  a  cube  whose 
eight  corners  are  taken  off  by  a  small  development  of  the  planes  of 
the  octahedron.  In  a  few  localities—for  instance,  in  Brock  Hollow 
(Granby)  and  in  Middle  Joplin  Valley — crystals  are  found  in  which 
the  octahedron  is  more  fully  developed  and  sometimes  predominates. 

Wherever  the  crystals  are  imbedded  in  Dolomite,  or  are  adhere- 
ing  to  solid  Chert,  they  show  mostly  a  smooth,  shiny  surface;  but 
where  they  are  in  connection  with  Clays  or  Sand,  or  decomposed 
rocks,  they  are  water-worn,  changed  or  coated.  Specimens  are  found 
in  which  the  original  cubes  are  no  longer  recognizable. 

Cubic  crystals  of  Galena  are  frequently  coated,  either  by  a  soft, 
ashy,  dark  gray  and  porous,  or  by  a  hard,  solid  shell  of  cerussite  (car- 
bonate of  Lead,)  or  else  by  a  layer  of  Calamine  (silicate  of  Zinc).  Such 
cubes  in  some  instances  have  been  partly  or  wholly  dissolved  and  re- 
moved out  of  their  shell,  and  are  in  part  replaced  by  crystalline  drusy 
Cerussite,  or  by  Pyromorphite  or  by  Calamine.  Sometimes  cubes  of 
Galena  thickly  coated  with  Cerussite,  occur  enclosed  in  Calcite. 

At  Joplin  and  Oronogo,  the  Galena  is  less  frequently  altered  and 
pseudomorphosed  than  at  Granby.    The  most  common  associate  of 
Galena  in  the  Turkey  Creek  and  Centre  Creek  districts,  is  Zinc  blende 
both  minerals   occurring  intimately  mixed  in  numerous  localities. 
Blende  is  often  found,  deposited  on,  or  enclosing  crystals  of  Galena. 

At  Oronogo  we  found  small  crystals  of  Blende  seated  on  the  some- 
what corroded  surface  of  the  cubes  of  Galena. 

•  At  Joplin  and  Oronogo  the  Galena  is  frequently  associated  with 
Bitumen,  which  sometimes  surrounds  the  crystals  or  entirely  impreg- 
nates crystalline  masses.  This  bituminous  Galena  has  a  darker  ap- 
pearance than  the  common  Galena,  being  often  deep  black  in  color, 
and  emitting,  when  broken,  a  bituminous  odor. 

The  following  analyses,  made  by  Mr.  Regis  Chauvenet,  of  St.  Louis^ 
show  the  Galena  of  South-west  Missouri  to  be  of,  a  very  pure  variety, 
containing  no  Antimony,  and  only  small  quantities  of  Zinc  and  Iron. 
All  samples  contain  some  Silver,  but  none  of  them  in  sufficient  quan- 
tity to  pay  for  its  separation.  All  are  average  samples  of  clean  Ga- 
lena, in  that  condition  in  which  it  is  delivered  to  the  smelting  works. 
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Analyses, 


1 

2 

3           4      15 

1            i 

6 

7 

1 
8 

0 

Insoluble  matter 

0.05 

0.61 

84.06 

0.94 

0.16 

none 

li 
97.05 
1.41 
0.34 

0.12 

85.84 
0.12 
0.05 

none 

0.44 

0.71 

0.53 

0.83 

1. 72 

Lead , 

Zinc 

1.32 

0.09 

none 

1 

0.91 
0.45 
none 

0.73 
0.196 
none 

1 

0.52 
0.196 
none 

f 

trace 

trace 

none 

1 

0.  94 

Iron 

0.24 

Antimonyo 

Silver,  ounces  per  ton 

none 

If 

1 

Sulphide  of  Lead 

Sulphide  of  Zinc 

1.36 
0.96 

LOS 
0.42 

0.77 
0.42 

1.41 

Blsulnhide  of  Iron.... 



0.5a 

No. 

1. 

No. 

2 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

No. 

7. 

No. 

8. 

No. 

9. 

Village  Diggings,  Granby. 

Holman  Diggings,  Granby. 

Trent  Diggings,  Granby.    Galena  found  imbedded  in  red  Clay. 

Eastpoint,  Granby.     Pine-grained  structure,  and  light  steel-gray 

color.    Supposed  to  be  rich  in  Silver.    It  contains  indeed  a  little 

more  Silver  than  the  other  samples. 
Temple  Diggings,  Joplin. 
SAvindle  Diggings,  Joplin. 
Lower  Joplin  Valley  Diggings. 
Stevens'  Diggings,  (Turkey  Creek  District.) 
Oronogo. 

CEKUSSITE. 


Carbonate  of  Lead,  White  Lead  ore,  called  ''  Dry  Bone  "  by  the 
miners,  is,  next  to  Galena,  the  most  important  Lead  ore  in  Missouri. 
It  mostly  occurs  in  amorphous,  compact  masses  of  earthy  appearance, 
and  of  white,  yellow  or  reddish  color.  On  account  of  its  non  metallic 
appearance  it  often  fails  to  be  recognized  by  the  miners,  and  is,  there- 
fore, sometimes  overlooked.  It  can  easily  be  distinguished  from  Lime- 
stone by  its  weight,  the  specific  gravity  being  6.5,  and  from  hardened 
Clays  and  Barytes  by  its  being  readily  dissolved  in  dilute  nitric  acid 
with  effervescence.  Cerussite  occasionally  occurs  crystalized  in  brittle 
transparent  or  translucent  crystals  of  the  trimetric  system.  The  crys- 
tals have  an  adamantine  lustre,  and  are  generally  white  or  gray, 
often  with  a  bluish  or  greenish  tint 

The  "Dry  Bone"  of  Granby  is  mostly  porous,  and  only  occasion- 
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ally  compact.  It  often  incloses  masses  of  a  gray,  ashy  variety  of  the 
same  mineral,  evidently  a  product  of  the  decomposition  of  Galena. 
This  ashy  Cerussite  generally  fills  cubical  cavities,  or  surrounds  un- 
altered Galena.  When  this  gray,  ashy  variety,  called  "Ash  Mineral" 
by  the  miners,  predominates,  the  ore  is  called  '^  Wool  Mineral."  This 
is  frequently  found  in  Brockhollow,  Granby,  in  the  Moseley,  Cornwall 
and  other  diggings  of  that  district.  White,  dense  but  crystalline 
Cerussite  sometimes  coats  the  walls  of  cubic  cavities  which  were 
formerly  occupied  by  crystals  of  Galena,  and  gray  to  black  translu- 
cent crystals  of  Cerussite  project  toward  the  center. 

Cerussite  is  comparatively  rarely  met  with  near  Joplin,  but  it  is 
<;[uite  frequent  again  farther  north  in  the  Centre  Creek  district. 

At  the  Oronogo  mines  specimens  were  obtained,  which  show  very 
plainly  the  gradual  change  from  Galena  into  Cerussite.  Crystals  or 
crystalline  masses  of  Galena,  imbedded  in  altered  and  softened  Lime- 
stone, seem  to  have  been  coated  at  first  by  a  compact  layer  of  Cerus 
site.  Through  this  layer  solutions,  containing  carbonic  acid,  penetrated 
and  gradually  dissolved  the  Galena,  and  precipitated  a  part  of  the 
Lead  as  carbonate  on  the  inside  of  the  coating,  but  carrying  most  of 
it  out  of  the  shell,  either  to  deposit  it  immediately  or  to  carry  it  away. 
When  this  process  has  been  continued  for  some  time,  we  find  a  round 
or  oval  shell  of  compact  and  generally  crystalline  Cerussite  of  the 
size  of  a  walnut,  or  sometimes  much  larger,  containing  a  dark  trans- 
parent, watery  fluid, in  which  apiece  of  Galena  smooth  and  rounded^ 
hut  irregular  in  shape  is  lying  loose.  The  smoothness  of  these  pieces 
is,  under  these  circumstances,  very  remarkable  and  curious.  If  this 
process  further  continues,  it  is  evident  that  the  Galena  will  dissolve 
entirely,  and  that  a  drusy  cavity,  lined  with  Cerussite  crystals,  must 
be  the  final  result. 

In  such  cavities,  which  do  actually  occur,  we  find  occasionally 
small  yellowish-green,  transparent  crystals,  with  an  adamantine  lustre 
apparently  of  trimetric  crystallization.  They  are  probably  Anglesite, 
(Sulphate  of  Lead,)  but  are  too  small  to  be  exactly  determined. 

Cerussite  also  occur  at  Oronogo,  in  porous  agglomerations,  accom- 
panied by  fine,  drusy  aggregates  of  large  and  well  developed  crystals 
of  grayish-white  color.  These  crystals  have  mostly  the  shape  of  a 
flattened  prism,  sometimes  over  \  inch  in  length  and  ^  inch  wide.  They 
occur  either  in  confused  aggregations  or  in  stellated  compounds  of 
densely  packed  crystals,  so  that  it  is  difficult  to  determine  their  exact 
form.  It  can,  however,  be  seen  that  the  most  developed  faces  are 
those  of  two  or  three  different  domes;  probably  brachy-domes, which 
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are  always  striated  horizontally  (lengthwise.)  The  trimetric  pyra- 
mid and  the  prism  are  less  distinctly  developed  at  both  ends  of  each 
crystal. 

Pare  Cerussite  consists  of  83.5  per  cent  of  Oxide  of  Lead  (or  77. 5' 
per  cent,  of  metallic  Lead,)  and  16.5  per  cent,  of  Carbonic  Acid. 

As  generally  found,  however,  it  contains  some  Iron  Pyrites. 

The  analysis  of  different  samples  made  by  Mr.  Ohauvenet,  gave 
the  following  results : 


1. 

2. 

3. 

4. 

Insoluble  matter  (mostly  Silica) 

9.95 
1.51 
0.75 

Trace. 

Trace. 

6.12 
Some. 

0  36 
0.55 

10.35 

Peroxide  of  Iron 

3.11 

Oxide  of  Zinc 

0  .73 

Ijime 

Some. 

0.40 

0.75 

Ma<>*nesia 

0.36 

SulDhur 

Trace. 
72.36 

Metallic  Lead 

66 .35 

66.51 

63.64 

1.  Granby.    Flesh  red,  massive  Dry  bone. 

2,  Frazier  dgs.,  Granby.    Reddish-brown,  earthy  Drybone. 
^3.  Frazier  dgs.,    Granby.    Ashy,  Wool-mineral. 

4.  Circular  dgs.,  Average.    Eeddish-brown,  earthy  Drybone. 


P YROMORPHITE, 

Phosphate  of  Lead,  occurs  so  rarely  in  this  region  that  it  is  of  no 
practical  importance  as  a  Lead  ore.  It  is  found  in  small,  amorphous 
masses  of  light,  yellowish-green  color,  and  earthy  appearance,  or  in 
minute  and  indeterminable  crystals,  translucent  to  opaque,  and  of 
dark  green  color. 

It  consists  of  Phosphate  of  Lead,  combined  with  Chloride  of  Lead,, 
and  contains  in  a  pure  state,  about  5S  per  cent,  of  metallic  Lead. 

In  the  Granby  district,  massive  amorphous  Pyromorphite  is  occa- 
sionally found  in  loose  rounded  pieces,  from  pea  to  nut  size,  associa- 
ted with  loose  pieces  of  Cerussite.  The  surface  of  these  pieces  looks 
yellowish-green  and  earthy,  while  the  interior  is  compact,  and  of  a 
lighter  color,  sometimes  white. 

Mostly,  however,  the  Pyromorphite  occurs  as  a  shaly  coating;  sel- 
dom directly  on  unaltered  crystals  of  Galena,  but  generally  on  Cerus- 
site; especially  on  the  gray,  ashy  variety  which,  as  mentioned  before, 
is  directly  derived  from  Galena. 
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'Crystals,  also,  are  sometimes  observed  in  cavities  of  Amorphous 
Oerussite. 

We  have  not  found  any  Pyromorphite  either  at  Joplin  or  at  Oro- 
nogo.  At  the  Grove  Creek  diggings,  it  occurs  rarely,  coating  pieces 
of  CeruBsite. 

BLENDE. 

Zinc  Blende,  Salphuret  of  Zinc.  Miners  generally  call  it  "  Black 
Jack,"  but  at  Granby,  where  Calamine  is  called  ''Black  Jack,"  Blende 
has  obtained  the  name  of  '^  Resin  Jack." 

Blende  crystallizes  in  octohedral  forms  of  the  monometric  sys- 
tem, and  shows  a  distinct  cleavage  parallel  to  the  planes  of  a  dodeca- 
hedron. 

In  South-west  Missouri  it  mostly  occurs  in  compact,  crystalline 
masses,  varying  in  structure  from  very  coarse  to  fine-grained,  and  mi- 
cro-crystalline. Its  lustre  is  resinous  to  adamantine,  and  its  specific 
gravity  about  4.  It  is  a  little  harder  than  Calcite,  (3.5 — i,)  and  gen- 
erally oi  dark  brown  color,  but  often  bright  red,  green  and  yellow. 
All  these  colors  can  sometimes  be  observed  in  different  parts  of  the 
same  specimen. 

Blende  contains,  when  pure,  67  per  cent,  of  Zinc,  and  38  per  cento 
of  Sulphur. 

Two  varieties  of  Blende  may  be  distinguished  in  South-west  Mis- 
souri : 

A  granular  variety.  The  single,  small  crystalline  grains  are  trans- 
lucent to  transparent;  and  of  bright  color,  either  red  or  brown  or  light 
yellow,  and  often  show  an  adamantine  lustre.  This  variety  occurs 
either  in  compact  granular  masses,  or  more  frequently  as  small,  single 
crystals  disseminated  in  Sand  or  Quartzite. 

A  coarsely  crystalline  variety,  showing  broad  faces  of  cleavage, 
and  occurring  massive  with  large  and  well  developed  crystals  in  cav- 
ities. This  variety  is  of  a  yellowish,  brown  color,  sometimes  dark  and 
nearly  black. 

A  peculiar  kind  of  Blende  occurring  only  rarely  at  Joplin  and  Ore- 
nogO;  in  general  appearance  and  lustre  on  the  faces  of  cleavage, 
closely  resembles  Galena.  Mr.  Chauvenet  analyized  pieces  of  it,  and 
found  it  to  be  common  Zinc  blende,  with  traces  of  Lead  and  Iron. 

In  many  places  the  Blende  seems  to  pass  gradualy  into  Calamine, 
there  being  between  the  two  minerals  a  layer  of  dark  colored,  fine- 
grained Blende,  intimately  mixed  with  portions  of  columnar  structure 
and  resembling  Calamine.  This  mixture  passes  into  the  regular  col- 
umnar or  fibrous  Calamine,  which  itself  is  dark  colored  near  the 
Blende,  and  is  lighter    and  more  transparent  the  more  remote  it  is 
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from  the  unaltered  Blende.  Single  crystals  or  large  crystalline  ag" 
gregations  of  Blende  are  often  surrounded  by  a  thick  layer  of  Cala- 
mine of  botryoidal  form  and  radiating  columnar  structure.  The  sur 
face  of  the  inclosed  piece  of  Blende  is  then  generally  corroded  and 
tarnished.  Blende,  especially  the  coarsely  crystalline  variety,  is  of- 
ten intimately  mixed  with  Galena.  Mr.  Broadhead  observed  at  Lead- 
ville  round  globules  of  one-sixteenth  to  one-eighth  inches  in  diameter^ 
grayish-brown  color^  and  radiating  fibrous  structure,  on  crystals  of  Ga- 
lena. Mr.  Ghauvenet  analyized  them  and  found  them  to  be  pure  sul- 
phuret  of  Zinc  without  any  Iron  or  Lead. 

Three  samples  of  pure  Blende  from  South-west  Missouri,  were 
analyzed  by  Mr.  Regis  Ghauvenet,  who  obtained  the  following  per 
centages  : 


1. 

2. 

3. 

Insoluble 

0.25 

1.41 

SiUca , 

2.05 

64.67 

0.53 

Metallic  Zinc 

65.92 

0.32 

0.509 

64.87 

Iron..... , 

0.37 

Cadniiiim 

0.723 

[ 

No.  1.    From  Bellew  shafts,  Granby. 
No.  2.    From  Porter  diggings,  Joplin. 
No.  3.    From  Leadville. 


All  three  samples  were  of  the  coarsely  crystalline,  dark-colored 
variety,  which  alone  occurs  in  larger  masses,  and  which  alone  is  at 
present  sold  and  used  as  an  ore. 


CALAMINE. 


Hydrous  Silicate  of  Zinc,  is  called  '' Black  Jack,"  by  the  miners 
of  Granby.  It  crystallizes  in  the  hemi-hedral  forms  of  the  trimetric 
system,  but  mostly  occurs  compact  and  massive,  or  else  in  botryoidal 
or  stalactitic  forms  with  fibrous  structure.  It  is  generally  transparent 
and  yellow,  green  or  brown,  with  bright,  vitrous  lustre.  Its  hardness 
is  4.5;  its  specific  gravity  3.4. 

When  pulverized,  it  dissolves  in  heated  sulphuric  or  muriatic 
acid,  and  the  solution  gelatinizes  on  cooling.  It  consists,  when  pure 
of  67.4  per  cent,  of  oxide  of  Zinc,  (equal  to  about  54  per  cent,  of  met. 
Zinc,)  25  per  cent,  of  Silica,  7.5  per  cent,  of  water.    It  occurs  abund- 
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antly  at  Granby,  while  at  Joplin  andOronogo  it.is  but  rarely  found. 
The  ,thiii  lamellar  crystals  observed  at  Granby,  are  either  colorless 
and  transparent  or  gray-green,  or  yellow  and  then  translucent. 

The  following  combination  was  observed :  Two  different  prisms— 
the  macro-diagonal  faces,  one  macro-dome  and  one  steep  brachy 
dome.  The  crystals  have  a  lamellar  form  and  are  generally  combined 
in  radiated  globular  or  botryoidal  groups  seated  on  massive  crystal- 
line Calamine,  on  Galena,  on  Dolomite  or  rarely  on  Chert. 

The  Calamine  of  South-west  Missouri  is  also  found  massive  of 
crystalline,  either  columnar  or  fibrous  structure,  of  green,  yellow  or 
brown  color,  translucent  to  opaque.  This  variety  forms  streaks  in 
i3ub-crystalline  Calamine,  or  in  Dolomite,  or  in  hardened  Clays,  and 
occurs  as  a  coating  over  sub-crystalline  Calamine,  over  crystals  of 
Galena  or  of  Calcite,and  sometimes  over  Blende.  The  largest  masses 
of  Calamine  are  found  in  a  compact,  fine-grained  or  micro-crystal- 
line state,  opaque  and  of  yellow  or  reddish-brown  color.  Cavities  in 
it  are  frequently  coated  with  crystals  of  Calamine  or  of  Dolomite. 

The  following  analyses,  made  by  Mr,  Regis  Chauvenet,  show  the 
composition  of  the  Granby  Calamine : 


Silica 

Oxide  of  Zinc 

Peroxide  of  Iron...., 

Water 

Lime 

Metallic  Zinc. 


1. 

2. 

27.51 

26.83 

63.05 

66.37 

1.22 

0.65 

7.10 

6.46 

1.21 

Trace. 

50.37 

52.97 

23.32 

67.15 

0.01 

8.59 


53.95 


No.  1.  From  Village  Diggings,  Granby. 
No.  2.  From  Erazier  Diggings,  Granby. 
No.    3.    From  Bellew  shaft,  Granby. 


The  specimens  analyzed  were  of  the  fine-grained  and  sub-crys- 
talline, mixed  with  streaks  of  the  crystalline  varieties. 


SMITHSONITE, 

Carbonate  of  Zinc,  crystallizes  in  the  rhombohedral  system  but  mostly 
occurs  in  granular  or  fine-grained  masses  of  light  yellow,  gray  or 
brown  color.  Its  hardness  is  5  and  the  specific  gravity  4—4.4.  It  dis- 
solves in  nitric  acid  with  effervescence. 
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When  in  a  pure  state  it  contains  6  4.8  per  cent,  of  Oxide  of  Zinc(= 
about  51  per  cent,  of  Zinc) — and  35.2  per  cent,  of  carbonic  acid. 

In  South-west  Missouri  Smithsonite  nearly  always  occurs  in  con- 
nection with  Calamine,  from  which  it  may  in  most  instances  be  dis- 
tinguished by  its  granular  structure  and  its  less  bright  and  rather 
pearly  lustre.  At  Granby,  in  the  Hard-shaffc  and  Crab-tree  diggings^ 
it  is  often  found  well  crystallized.  The  crystals  are  either  colorless 
or  milky  white,  translucent,  and  are  of  indistinct  rhombohedral  forms 
with  covered  faces  and  rounded  edges.  They  are  either  seated  on  mas- 
sive granular  Smithsonite,  or  on  Calamine. 

The  massive  Smithsonite  in  the  Hardshaft  diggings  (Granby,)  is 
white  or  light  yellow,  and  called  ^'  White  Jack"  by  the  miners.  It  i& 
densely  granular  but  passes  into  spongy,  porous,  and  finally  into  earthy 
and  friable  masses  near  cavities.  At  the  Barch  Diggings  and  some 
other  places  the  massiye  Smithsonite  is  of  gray  or  grayish  brown 
color, 

Mr.  R.  Ohauvenet  analyzed  a  sample  of  the  light  yellow,  massive 
Smithsonite  from  the  Hardshaft  diggings  (Granby).    It  contained — 

Per  cent. 

Silicious  matter 1.22 

Peroxide  ot  Iron 1.21 

Oxide  of  Zmc 63.02 

Carbonic  acid 34.58 

100.03 
Metallic  Zinc 50.37 

ZINC     BLOOM, 

Hydrated  Carbonate  of  Zinc,  forms  snow-white,  amorphous  masses  of 
a  specific  gravity  of  3,5,  and  a  hardness  of  2.5.  It  readily  dissolves  in 
Hydrochloric  Acid  with  strong  effervescence.  In  a  pure  state  it  con- 
sists of  71.3  per  cent,  of  Oxide  of  Zinc,  12,9  per  cent,  of  Carbonic  Acid 
and  15.8  per  cent,  of  water. 

We  observed  it  in  the  Crabtree  Diggings  (Granby),  closely  sur- 
rounding and  coating  fibrous  Calamine,  into  which  mineral  it  gradu- 
ally  passes  and  from  which  it  is  evidently  derived. 

PYRITES, 

Iron  Pyrites,  Bisulphuret  of  Iron,  called  "Mundic"  by  the  lead 
miners,  crystallizes  in  cubes,  often  combined  with  the  octahedron,  or 
into  other  forms  of  the  monometric  system. 
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It  has  a  light  yellow  color  and  splendent  metallic  luster,  a  specific 
gravity  of  5  and  a  hardness  of  6  to  6.5. 

It  can,  by  its  hardness,  be  easily  distinguished  from  Copper  Pyr- 
ites, which  it  resembles  in  general  appearance  but  which  is  softer  and 
may  be  scratched  by  a  knife,  while  Iron  Pyrites  will  not  do  so  and  will 
strike  fire  with  steel.  It  consists  of  46.7  per  cent,  of  Iron  and  53.3  per 
cent,  of  Sulphur. 

It  is  found  abundantly  in  certain  mines  in  the  Joplin  district  and 
less  frequently  at  Grranby  and  Oronogo.  It  occurs  either  in  compact, 
crystalline  masses  cementing  broken  Chert  and  Galena,  or  in  specks 
and  crystals  disseminated  through  rocks  or  in  drusy  agglomerations  of 
crystals.  Pyrites  is,  at  Joplin,  generally  associated  with  Bitumen. 
Crystals  of  Pyrites  are  often  formed  on  and  over  crystals  of  Galeha. 

Sometimes  the  Pyrites  is  externally  altered  into  Limonite. 

Limonite  (Hydrated  Oxide  of  Iron)  occurs,  besides,  as  yellow  or 
brown  Ochre,  often  mixed  with  various  Clays  and  Sands,  or  as  a  thin 
coating  on  Calamine. 

DOLOMITE, 

Brown  Spar,  Bitter  Spar,  commonly  called  "Soft  Tiff"  by  the  miners 
of  Southwest  Missouri,  crystallizes  in  the  rhombohedral  system  and 
has  a  white  color  which  is  often  changed  to  yellow  or  brown  by  oxides 
of  Iron.  It  has  a  hardness  of  3.5  to  4  and  a  specific  gravity  of  2.8  to 
2.9.  It  dissolves  in  acids  slowly  and  with  less  effervescence  than  Cal- 
cite.  It  is  composed  of  Carbonate  of  Lime  and  Carbonate  of  Mag- 
nesia. 

In  many  mines  of  South-west  Missouri,  especially  at  Granby^  it 
forms  the  principal  gangue  of  the  ore  deposits.  Missouri  miners  often 
mistake  it  for  Barytes,  which  also  they  call  ''Soft  Tiff"  or  "Bald  Tiff,'^^ 
and  which  somewhat  resembles  it  in  general  appearance.  Dolomite 
can,  however,  be  readily  distinguished  by  its  lighter  weight  and  its 
solubility  in  acids.  We  have  not  found  any  Barytes  in  the  South-west 
Lead  regions. 

In  the  ore  deposits  of  Granby,  the  Dolomite  generally  occurs  in 
single  or  loosely  aggregated  crystals,  or  in  dense  crystalline  masses. 
The  crystals  are  opaque  and  have  the  form  of  rhombohedrons  with 
curved  and  distorted  faces.  They  are  yellow  or  reddish  brown  on  the 
surface  and  white  in  the  interior.  They  project  from  a  crystalline, 
coarse-grained,  massive  Dolomite,  which  forms  pockets,  bands  and 
streaks  in  Dolomitic  Limestone. 
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Dolomite  is  frequently  associated  with  Galena,  Blende,  Calamine 
and  Calcite  in  a  paragenetic  order,  of  which  we  will  give  a  few  ex- 
amples. 

Alternate  layers  of  dark  gray,coatsely  crystalline  Dolomitic  Lime- 
atone  and  of  light  colored,  crystalline  Dolomite  form  a  banded  rock 
of  several  feet  thickness.  The  limits  between  Limestone  and  Dolo- 
mite are  not  very  sharp.  Long  and  narrow  drusy  cavities,  horizontal 
and  parallel  to  the  banded  structure  of  the  rock,  are  frequent  in  the 
Dolomite.  Large  cubes  of  Galena  are  found  partly  or  wholly  inclosed 
in  the  Dolomite.  The  surface  of  such  Galena  crystals  is  sometimes 
corroded  and  partly  changed  into  Carbonate  of  Lead.  The  crystals 
of  Dolomite,  as  well  as  the  projecting  parts  of  the  Galena,  are  fre- 
quently covered  with  small  crystals  of  Calamine  in  botryoidal  ag- 
glomerations. 

Streaks  and  seams  of  Calamine  occur  in  Dolomite,  often  crossing 
each  other,  thus  giving  the  whole  a  reticulated  appearance.  In  other 
places,  layers  of  coarsely  crystalline,  reddish  brown  Blende,  inclosing 
small  crystals  of  Galena,  are  in  close  contact  on  both  the  upper  and 
under  side,  with  layers  of  dark  brown  Dolomite  which  gradually 
passes  into  white  or  light  yellow  aggregates  of  Dolomite  crystals. 

Crystalline  masses  of  Calcite  often  occur  in  streaks  through  mas- 
sive Dolomite. 

Mr.  Kegis  Chauvenet  analyzed  two  samples  of  Dolomite,  in  which 
he  found : 


Insoluble 

Carbonate  of  Lime 

Carbonate  of  Magnesia. 
Carbonate  of  Iron 


1. 

1.24 

54.72 

41.98 

2.94 

100.88 

2. 


0.26 
54.52 
44.83 

1.14 

100.75 


No.  1.  From  Moon  Diggings,  Joplin.  Loose  aggregate  of  crystals  of  yellow 
or  yellowish  gray  color,  partly  of  a  dull  and  rotten  appearance— 
the  crystals  being  cracked  and  split  into  small  fragments. 

No.  2,  From  Murphysburg  Diggings,  Joplin.  Reddish  white,  coarsely  crys- 
talline, massive  Dolomite. 
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C ALCIT  E  , 

Calcareous  Spar,  Carbonate  of  Lime,  is  known  to  the  miners  of  Mis- 
souri by  the  name  of  "  Glass-tiff,"  or  "  Hard-tiff'."  It  crystallizes  in  the 
rhombohedral  system,  and  shows  a  highly  perfect  cleavage  in  rhombo* 
hedrons.  The  pure  crystals  are  colorless  and  tranparent.  It  dissolves 
very  readily  in  acids,  with  strong  effervescence,  and  contains  56  per 
cent,  of  lime  and  44  per  cent,  of  carbonic  acid,  often  with  some  Car- 
bonate of  Magnesia  or  Iron. 

Oalcite  is  frequently  found  in  the  mines  of  South-west  Missouri,, 
in  crystals  or  in  crystalline  masses.     The  crystals  mostly  show  the 
form  of  scalenohedrons,  which  often  combine  to  form  twin-crystals 
and  are  found  as  large  as  6  inches  in  length  and  3  inches  in  thickness. 

Light,  spongy  or  froth-like  agglomerations  of  long,  thin,  imper- 
fectly developed  crystals,  of  snow-white  color,  occur  occasionally  at 
Granby,  for  instance,  in  Holman  Diggings, 

The  crystalline  masses  of  Calcite,  as  found  associated  with  the 
Galena,  are  translucent  and  white,  often  with  a  greenish  tint.  They 
sometimes  inclose  specks  or  crystals  of  Galena,  Calcite  also  forms 
white  opaque  incrustations  in  cavities  and  crevices  in  the  Limestone 
as  well  as  stalactites  and  stalagmites. 

QUARTZ, 

Crystalizes  in  the  rhombohedral  system,  generally  in  prismatic  or  in 
pyramidal  forms.    Its  hardness  is  7,  its  specific  gravity  2,7. 

It  consists  principally  of  Silica,  and  is  not  attacked  by  acids.  In 
the  ore  deposits  of  South-west  Missouri,  small  transparent  and  splen- 
dent crystals  of  Quartz  occur  occasionally  in  small  cavities  of  Chert 
or  of  Quartzite. 

The}^  show  the  hexagonal  prism  and  two  rhombohedrons.  Accum- 
ulations of  small,  often  microscopic  Quartz  crystals,  are  quite  frequent 
in  the  ore  deposits.  They  occur  either  loose  as  a  crystalline  Quartz- 
sand,  or  aggregated  and  cemented  together  as  Quartz  Sandstone,  or 
as  Quartzite,  which  rocks  will  be  described  in  the  next  chapter. 

BITUMEN, 

Asphaltum,  Mineral  Picth,  termed  "Tar"  by  the  Joplin  miners,  occurs 
either  in  a  fluid  or  in  a  plastic  state.  It  has  a  black  color,  and  a  bit- 
uminous odor;  melts  when  heated,  and  burns  with  light  flame  and 
much  smoke.    It  consists  of  Carbon,  (generally  over  80  per  cent.,) 
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Hydrogen  and  Oxygen  in  various  proportions.  It  is  of  quite  common 
occurrence  in  the  Joplin  mines,  in  crevices  and  cavities  of  the  Lime- 
stone, mostly  connected  with  Dolomite,  Galena  or  Blende. 

It  is  found  as  a  brownish-black  fluid,  but  more  frequently  as  black, 
soft  amorphous  masses  of  great  tenacity  and  plasticity,  which  harden 
on  exposure,  and  become  brittle,  and  then  break  with  conchoidal 
fracture. 

All  the  mineral  described  occur  in  various  paragentic  relation  to 
each  other,  as  the  following  examples  of  succession  will  show.  We 
begin  in  each  case  with  the  oldest  mineral,  over  which  the  others  seem 
to  be  formed  successively  : 

1.  Galena,  Biencle,  perhaps  in  places  found  simultaneously. 

2.  Galena,  Dolomite,  Calamine. 

3.  Galena,  Cerussite,  Pyromorphifce. 

4.  Galena,  Calcite. 

5.  Galena,  Pyrites. 

6.  BleYide,  Dolomite, 

7.  Blende,  Calamine. 

8.  Blende,  Bitumen. 

9.  Dolomite,  Calamine,  Smitlisonite,  Zinc  Bloom. 

10.  Dolomite,  Calcite,  Calamine. 

11.  Dolomite,  Bitumen. 

12.  Pyrites,  Limonite. 

By  combining  these  examples  of  succession  of  minerals,  we  ob- 
tain the  following  4  series  : 

1.  Galena,  Blende,  Dolomite,  Bitumen. 

2.  Galena,  Blende,  Dolomite,  Calcite,  Calamine,  Smithsonite,  Zinc  Bloom, 
d.    Galena,  Cerussite,  Pyromorpbite. 

4.    Galena,  Pyrites,  Limonite. 

All  these  minerals  may  be  divided  in  those  of  older  and  those  of 
later  formations;  most  of  the  latter  being  produced  by  alterations  of 
the  former,  in  regard  to  composition  as  well  as  in  regard  to  form  and 
place : 

Older  Formatio]^': 
Galena. 
Blende. 
Dolomite. 
Bitumen. 
Calcite. 
Pyrites. 
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Ijatek  Formation  : 
Cerussite. 
Pyromorphite. 
Calamine. 
Smithsonite. 
Zinc  Bloom. 
Limonite, 


CHAPTER   XXIV. 


C— A  DESCRIPTION  OF  EOOKS  AND  OF  MODES  OF  OCCUR- 
EENOE  OF  THE  ORES. 


The  General  Geological  Section  of  the  Lead  and  Zinc-bearing:  for 
mation  of  South-west  Missouri,  is  about  as  follows : 


{ 

q : 


...{ 


1    foot  to  3  feet  Soil. 
0    to  5  feet  Gravel. 
0    to  15  feet  Sandstone. 

to  5  feet  black  Slate,  with  Coal, 
f  20    to  75   feet  Chert,  more    or  less  broken  up,  sometimes  in  fissured 
layers,  and  in  some  localities,  especially  at  Granby,  altered 
.  to  soft,  porous  Chert.    The  Chert  is  invariably  accompanied 
by  large  masses  of  Clay  and  Sand. 
0    to  20  feet  Silico-Calcite. 

0    to  30  feet  alternate  layers  of  Limestone  and  Chert. 
140  feet  or  more  Limestone ;  in  some  places  gray  and  coarse-grained  ; 
in  others  bluish  and  fine-grained. 


(a)    Alluvium.    Frequently  contains  some  ore  in  loose  pieces. 

(h)  Probably  Lower  Goal  Measures,  with  occasional  occurrences 
of  ore. 

(g  and  d)  Upper  layers  of  Keokuk  Grroup.  Also  called  Archim- 
edes Limestone.    (Sub-Carboniferous  Syst'em.) 

(g)  Represents  the  principal  ore-bearing  strata;  {d)  the  bed  rock 
in  which  no  ore  has  as  yet  been  discovered. 
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SOIL. 

The  Soil  in  this  mining  region  is  generally  of  a  sandy  character, 
and  in  places  somewhat  clayish  and  calcareous.  Fragments  of  hard 
or  of  rotten  Chert,  partly  with  sharp  edges,  are  lying  loose  on  or  in 
the  soil,  in  places  so  numerous  as  to  cover  one-third  of  the  surface  of 
the  ground.  They  vary  in  size  from  the  smallest  to  4  inches  in  diam- 
eter, and  are  often  larger.  Pieces  of  Cerussite,  or  of  Galena  coated 
with  Cerussite,  are  frequently  found  in  the  lower  portion  of  the  soil, 
especially  where  sandy  and  cherty. 

GRAVEL. 

The  Gravel  consists  of  loose,  more  or  less  water- worn  pieces  of 
either  hard  or  rotten  Chert,  which  are  often  mixed  with  brown  Ferru- 
ginous Sand  or  Clay.  It  generally  occurs,  in  the  bottoms,  below  the 
Soil.  In  the  vicinity  of  Joplin  and  Lone  Elm,  it  is  also  found  in  slight 
depressions  and  runs  on  the  prairie  plateau. 

SANDSTONE. 

Sandstone  is  found  in  fragments  or  isolated  patches  of  variable 
size  and  extent,  in  the  vicinity  of  Granby,  at  Cornwall  diggings,  near 
the  Joplin  Mines,  and  at  the  Cooaey,  Burch,  Grove  Creek,  and  Oro- 
nogo  Diggings. 

In  the  vicinity  of  Granby,  these  patches,  apparently  of  consider- 
able extent,  overlie  the  Keokuk  Limestone  in  layers  as  much  as 
15  feet  thick. 

The  best  exposure  was  observed  in  a  quarry  one  mile  west  of 
Granby,  where  it  crops  out  on  the  top  of  a  high  prairie  ridge,  present- 
ing the  following  section : 

3  feet  to  5  feet  Soil,  with  loose  pieces  of  Ked  Sandstone. 

1  foot  shaly,  broken  Red  Sandstone,  with  layers  of  brown  VAay, 

4  feet  to  5  feet  (as  far  as  uncovered)  of  thickljMDedded  Sandstone,  red  in  the 

upper,  yellow  in  the  middle,  and  white  in  the  lower  parts. 

The  Sandstone  consists  of  small,  translucent  and  colorless  Quartz 
grains,  loosely  aggregated,  with  but  little,  more  or  less,  ferruginous 
cement,  and  mixed  with  some  single,  but  pretty  equally  distributed 
lamellas  of  white  Mica. ' 

One  mile  south-west  of  Lone  Elm,  in  the  Joplin  district,  a  similar 
Sandstone,  4  to  6  feet  thick,  overlies  black  Slate  and  Coal.  It  is 
red  and  fine-grained,  and  broken,  the  crevices  being  filled  with  red 
Clay. 

G,  s— 26 
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The  occurrence  of  the  Sandstone  at  the  other  localities  above 
mentioned,  will  be  described  in  the  special  description  of  mines. 

The  position  and  appearance  of  these  Sandstones,  as  well  as  the 
character  of  the  rather  indistinct  fossils  found  in  the  same,  make  it 
probable,  according  to  Mr.  Broadhead,  that  it  belongs  to  the  Lower 
Goal  Measures. 

SLATE    AND    COAL. 

Slate  and  Coal,  in  this  region,  occur  as  small  local  deposits,  or 
pockets,  which  are  always  greatly  disturbed  and  disrupted  when 
found  with  the  ore.  The  Slate  is  gray  or  black,  either  in  compact 
layers  or  in  thin  Shales,  mixed  with  some  Sand  or  Clay.  It  sometimes 
passes  gradually  into  an  impure,  heavy  Goal,  of  a  bituminous  and 
slaty  character.  Both  Slate  and  Goal  often  contain  thin  sheets  or 
crystals  of   Pyrites. 

These  pockets  of  Slate  and  Goal  are  not  found  at  Granby,  but  ire- 
cxuently  at  Joplin  and  Minersville.  The  following  Section  was  ob- 
served in  Mitchell  and  Pierce's  shaft,  one  mile  south-west  of  Lone 
Elm  in  the  Joplin  district:     (See  Fig.  12.) 

No.  7,  1  to  2  feet  of  Soil. 

No.  6.  4  to  6  Sandstone.    (Described  above.) 

No.  5.  4  feet  red  and  yellow,  sandy  Clay,  with  Chert. 

No.  4.  1  to  5  feet  black  Slate,  with  pockets  of  Fire  Claj. 

No.  3.  1  to  5  feet  CoaL 

No.  2.  1  foot  Slate. 

No.  1.  (?)  Limestone. 

The  Goal  is  heavy  and  impure,  and  seems  to  form  a  somewhat  dis- 
turbed basin,  five  feet  thick  in  the  center,  and  extending  about  40  to 
50  feet  in  one  direction,  and  20  to  25  feet  in  the  other,  as  far  as  could 
be  judged  from  its  appearance  in  summer  1873.  No  ores  have  been 
found  in  this  locality  ;  the  shaft  had  not  yet  reached  the  ore-bearing 
formation.  Slate  patches  are  spread  all  along  Joplin  valley,  on  or 
near  the  surface  of  the  ground.  Some  Goal  has  been  found  in  loose 
pieces  between  the  broken  Ghert,  at  the  Four  Gorner  Diggings,  and 
in  Beamer's  shaft,  near  Joplin.  Black  Glay  and  Goal  also  occur  at 
Minersville  in  different  places,  especially  in  the  Gentre  shaft  of  the 
Circular  Diggings,  and  generally  mixed  with  much  pyrites. 

CHERT, 

Flint,  HornstonO;  and  Jasper,  is  amorphous  Quartz,  often  inclosing 
microscopic,  crystalline  particles  disseminated.    It  consists  essenti- 


LEAD  AND  ZINC   OF  SOUTH-WEST  MISSOURI.  403 

ally  of  Silica,  sometimes  containing  small  quantities  of  alumina  and 
Lime. 

It  strikes  fire  with  steel,  (hardness  7,)  and  is  opaque  with  white; 
yellow  or  reddish  color.  It  is  brittle  like  glass,  and  shows  a  con- 
choidal  fracture.  It  sometimes  contains  drusy  cavities  with  crystals 
of  Quartz. 

In  South-west  Missouri  Chert  occurs  abundantly.  Swallow  ob- 
served 105  feet  of  Chert  above  Grand  Falls,  on  Shoal  Creek,  which  he 
describes  as  "white,  bluish,  white  and  buff,  compact,  thick-bedded,  in 
regular  layers  interstratified  with  irregular  beds  of  brown,  impure,  fer- 
ruginous, porous  varieties,  of  the  same  rock."  This  is  the  greatest  ob- 
served thickness.  In  Granby  some  shafts  are  sunk  through  40  to  60 
feet  of  Chert,  but  the  solid  layers  from  1  to  6  feet  thick,  are  separated 
by  Sand  or  Clay, 

The  Chert  is  mostly  white,  gray  or  yellow,  occasionally  rose  or 
fiesh-colored.  The  Chert  is  one  of  the  principal  ore-bearing  rocks  in 
the  Mines  of  South-west  Missouri.  It  contains  Galena  in  numerous 
sheets  or  seams,  either  deposited  between  layers  of  Chert,  or  fill- 
ing small  cracks  in  the  Chert.  It  is  evident,  in  all  places,  that  the 
Galena  was  formed  after  the  Chert  had  been  formed  and  hardened,  as 
crystals  of  Galena  or  Blende  are  never  found  entirely  inclosed  in  the 
body  of  the  Chert,  but  always  in  cracks  or  cavities.  In  the  lower 
Joplin  valley,  crystals  or  Galena,  are  found  formed  on  all  sides  of  an- 
gular Chert;  fragments,  showing  that  this  Galena  was  formed  after 
the  Chert  had  been  broken  up.  Chert  is  also  found  in  intimate  con- 
nection with  Blende,  both  forming  a  conglomerate,  in  which  sharp- 
edged  pieces  of  Chert  are  surmounted  by  crystalline  Blende. 

In  many  places  the  solid  Chert  undergoes  a  change  and  passes 
into  a  soft,  porous  variety.  Minute  particles  of  the  Chert  seem  to  be 
dissolved  and  carried  away  by  solutions,  while  other  particles  remain 
and  form  a  fine-grained  and  sometimes  porous,  spongy  mass.  The 
pores  are  then  often  lined  or  filled  by  red  oxide  of  Iron,  deposited  in 
them.  Gradually  with  the  further  progress  of  the  alteration,  the  por- 
ous Chert  becomes  soft  and  friable,  and  is  finely  crushed  and  changed 
into  a  very  fine  either  white  or  red  Sand,  often  earthy  or  Clayish  to 
the  touch,  on  account  Qpf  its  extreme  fineness,  and  of  the  presence  of 
oxide  of  Iron.  This  change  was  most  distinctly  observed  in  the  Tri- 
poli quarry,  near  Seneca,  in  Sec.  26,  T.  25,  R.  34  W.  Large  beds  of 
Chert  are  there  changed  into  so-called  "Tripoli,"  (altered  Chert,) 
which  is  white  in  the  lower  layers,  but  colored  reddish  near  the  sur- 
face by  infiltration  of  Iron  solutions  from  above.  It  is  porous,  soft 
and  friable,  sandy  to  the  touch,  and  consists  of  99.8  per  cent,  of  Silica, 
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according  to  an  analysis  made  by  Messrs.  Chauvenet  and  Blair. 
Pieces  can  often  be  seen  with  the  interior  still  containing  unaltered 
compact,  white  Chert,  which  gradually  becomes  porous  towards  the 
outside,  and  is  surrounded  by  entirely  porous  Chert,  and  colored  red 
near  the  surface.  The  change  always  begins  from  the  outside  of  the 
piece,  or  from  small  crevices  or  cavities.  At  Granby  a  thick  formation 
of  this  soft,  porous,  altered  Chert,  (called  Cotton  Eock  by  the  miners,) 
overlies  the  alternate  layers  of  Limestone  and  Cherts  or  the  solid  Chert 
layers.  It  is  of  reddish,  white  color;  and  contains  sometimes  irregu- 
lar  masses  of  unaltered  Chert.  The  whole  mass  has  the  appearance 
of  being  first  broken  and  then  altered.  A  regular  stratification,  if  it 
ever  existed  in  this  rock,  has  been  obliterated  by  the  change.  Its 
thickness  varies  from  10  to  60  feet.  It  is  covered  by  10  feet  of  irregu- 
larly broken  Chert  masses,  contains  much  red  Sand,  perhaps  the  pro- 
duct of  further  disintegration  of  its  own  mass.  No  ore  has  been 
found  in  it.  The  so-called  first  ore-opening,  consisting  of  red  Clay 
with  little  Galena,  directly  underlies  it.  The  absence  of  ore  in  the 
altered  Chert  goes  far  towards  proving  that  the  alteration  of  the 
Chert  must  have  taken  place  after  the  deposition  of  the  ores. 

SILICO-C  ALCAKEOUS    EOCKS. 

Below  the  bottom  of  altered  Chert  beds  above  described,  we  find 
in  the  South-west  districts  alternate  layers  of  Limestone  and  Chert ; 
sometimes  the  former,  sometimes  the  latter,  predominating  in  quantity^ 
Both  are  often  plainly  characterized  by  their  fossils,  which  are  espe- 
cially numerous  in  the  Chert.  The  layers  are  firmly  adhering  to  each 
other.  They  are  generally  horizontal,  often  wavy.  Their  thickness 
varies  from  3  inches  to  6  feet.  The  limit  between  the  layers  of  Chert 
and  those  of  Limestone  in  many  places  assumes  an  irregular  form, 
and  the  Limestone  encloses  smaller  or  larger  concretions  of  Chert,  in- 
creasing in  number  until  in  places  the  whole  rock  presents  a  confused 
mixture  of  the  most  varied  and  irregular  mixture  of  concretionary 
forms  of  both  Chert  and  Limestone,  This  mixed  rock  does  not  show 
any  stratification.  It  plays  a  conspicuous  part  in  the  ore  formations 
of  South-west  Missouri,  and  we  will  call  it  Silico-Calcite  in  the  follow- 
ing descriptions.  The  Limestone  of  this  formation  is  of  grayish-white 
color*  very  compact,  of  a  fine-grained  to  oolitic  structure,  the  latter 
only  occurring  in  Granby.  The  Chert  is  light-colored,  mostly  yellow- 
ish or  white,  sometimes  bluish.  The  greatest  total  thickness  observed 
of  both  the  alternate  and  mixed  rocks,  is  40  to  50  feet.  They  contain 
most  of  the  ore  deposits  in  South-west  Missouri.  The  ores,  however^ 
occur  only  in  certain  altered  or  metamorphic  portions  of  these  rocks. 
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The  changes  to  which  this  formation  was  exposed  before  and  during 
the  deposition  of  the  ores  are  of  a  different  character  at  different 
points. 

The  Limestone  has  undergone  in  many  places  a  process  of  dolomi- 
:zation.  Solutions  penetrating  it  have  dissolved  the  Carbonate  of 
Lime  and  partly  replaced  it  by  Carbonate  of  Magnesia.  With  this 
change  a  contraction  is  connected  ;  cracks  are  opened  in  the  mass  and 
filled  with  crystallized  Dolomite.  The  change  always  begins  either  in 
fissures  or  on  the  surface  of  layers,  or  of  broken  off  blocks,  and  grad- 
ually proceeds  toward  the  interior  of  the  rock.  It  seems  to  have  pre- 
ceded the  formation  of  the  ore  and  to  have  continued  during  the 
whole  process.  Many  blocks'and  broken  masses  are  nearly  entirely 
changed  into  Dolomite  Limestone  and  containing  bands  and. irregular 
streaks  of  crystalline  Dolomite.  Sach  altered  blocks  are  generally 
softened  and  sandy  on  the  outside  and  rounded  off  (Boulders).  The 
deposition  of  Zinc  ores,  especially  Calamine,  is  evidently  in  intimate 
connection  with  the  dolomization.  At  Granby  the  layers  of  Calamine 
ure  deposited  directly  on  the  altered  sandy  Limestone,  and  mostly 
mixed  with  sheets  of  Dolomite  rocks  or  crystalline  Dolomite  in  vari- 
ous proportions.  The  Galena  occurs  in  Limestone  only  as  far  as  the 
dolomization  or  alteration  has  proceeded  in  the  rock,  either  in  soft 
or  sandy  or  in  regenerated  portions,  or  sometimes  in  thin  fissures  in 
the  original  rock.  The  dolomization  connected  with  the  formation  of 
the  ore  beds  extends,  at  Granby,  through  horizontal  zones  of  irregu- 
lar outline,  called  openings,  generally  2  to  6  feet  high,  above  which 
solid  beds  of  Chert  and  Limestone  or  of  Chert  slabs  alone,  are  depos- 
ited. 

In  the  Joplin  districts  the  ore  deposits  are  mostly  in  the  form  of 
^' runs,"  extending  principally  in  one  horizontal  direction  rarely  more 
than  5  feet  wide,  and  limited  in  height  by  the  layers  of  Chert  above 
and  below  the  Limestone  layer,  in  a  crevice  of  which  the  run  origi- 
nated. Another  mode  of  alteration  of  these  rocks  consists  in  a  grad- 
ual dissolution  and  removal  of  the  Limestone,  either  unaltered  or 
more  or  less  dolomized.  This  was  undoubtedly  effected  by  water  con- 
taining carbonic  acid,  which  dissolved  the  Limestone  as  Bicarbonate 
of  Lime,  leaving  the  sandy  and  clayish,  and  sometimes  dolomitic 
masses  and  layers  as  residue  of  a  more  or  less  rotten  appearance  be- 
tween the  Chert.  Large  caves  are  produced  by  this  dissolving  pro- 
cess whenever  the  layers  of  Chert  above  did  not  happen  to  break 
down.  These  caves  (|  to  6  feet  high,)  extend  in  one  horizontal  direc- 
tion, sometimes  for  several  hundred  yards.  One  of  these  caves  was 
observed  in  the  Holman  diggings  in  Granby,  where  several  shafts  are 
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sunk  through  it  to  the  ore  beds,  which  lie  3  to  10  feet  below  the  cave. 
The  latter  can  be  traced  over  several  acres  of  ground,  varying  in 
height  from  ^  to  5  feet.  It  is  cut  off  in  several  places  by  slabs  of  Chert 
broken  down  from  the  roof,  in  others  it  gradually  thins  out.  The  bot- 
tom in  the  cave  is  covered  with  yellow  Sand  or  red  Clay,  which  lies 
on  the  remaining  part  of  the  Limestone,  whose  surface  is  changed  to 
a  soft  sandy  mass.  The  walls  are  in  places  lined  with  a  sheet  of  white 
crystalline  Limestone,  from  which  stalactitic  forms  are  projecting.  In 
other  places  small  crystalline  masses  of  Galena  are  pendant  from  the 
Chert  roof  of  the  cave.  In  places  where  the  cave  thins  out,  Calcite 
with  some  Galena,  is  occasionally  deposited  between  the  Chert  and 
the  Limestone. 

Fig.  13  shows  a  portion  of  this  cave  in  section. 

(i==Stalactites. 

5=Stalagmites. 

c==Galena. 

(^==Calcite. 

^=Red  Clay. 

Many  similar  caves  occur  at  Granby,  often  partly  filled  with  red 
Clay.  They  are  undoubtedly  produced  by  the  removal  of  Limestone 
layers.  If  the  Limestone  is  removed  from  very  large  areas,  the  re- 
maining alternate  layers  of  Chert  will  either  break  down  irregularly 
or  gradually  settle  down  without  extensive  disintegration.  A  forma- 
mation,  over  20  feet  thick,  was  observed  at  Granby,  consisting  of  lay- 
ers of  Chert  separated  from  each  other  by  horizontal  seams,  either 
empty  or  filled  with  Clay  and  Sand. 

Likewise  Sifico-calcite,  from  which  the  Limestone  has  been  re- 
moved, gradually  breaks  down  and  gives  rise  to  large  accumulations 
of  irregularly  shaped  and  broken  up  Chert  concretions,  sometimes 
very  coarse,  at  other  times  of  the  size  of  small  Gravel  or  even  of 
Sand.  In  some  places  the  leached-out  and  broken-up  Silico-calcite  is 
re-cemented,  either  by  newly  formed  Limestone  inclosing  Galena,  or 
by  Calamine,  or  by  Quartzite  inclosing  Blende.  Thus,  the  various 
Conglomerates  were  formed,  which  we  shall  mention  in  our  special 
description  of  ore  deposits. 

Whenever  Limestone,  after  being  in  part  dolomized,  was  after- 
wards subjected  to  the  process  of  leaching,  the  dolomitic  particles  seem 
to  have  often  remained  undissolved,  and  now  form  the  beds  of  "  rot- 
ten  Dolomite  "  which  are  so  common  in  the  ore  deposits.  This  "  rot- 
ten Dolomite  "  is  either  a  soft  and  friable,  but  coherent  mass,  or  else 
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an  entirely  disintegrated  Sand,  composed  of  single  loose  Dolomite 
crystals,  with  corroded  and  cracked  surfaces. 

The  alterations  of  Limestone,  as  above  described,  the  breaking 
down  of  the  Ohert  concretions  and  layers,  and  the  deposition  of  the 
ores,  although  spread  apparently  over  the  whole  Keokuk  formation, 
in  South-west  Missouri,  yet  show  a  very  variable  degree  of  local  de- 
velopment. In  such  localities  where  these  changes  have  taken  place 
in  a  higher  degree  than  in  others,  all  the  overlying  strata  broke  and 
settled  down  to  a  greater  extent,  thus  producing  gently  sloping  de- 
pressions on  the  surface.  Such  depressions  of  the  ground  are  there- 
fore good  indications  for  the  miner.  As  many  of  these  depressions 
have,  from  early  times,  served  as  water  channels,  they  are  often 
washed  out  considerably  and  changed  into  small  branches  and  some- 
times into  deep-cut  valleys,  whose  bottoms  are  filled  with  enormous 
masses  of  broken  Ohert.  These  Chert  masses  occur  to  a  very  large 
extent  all  over  the  ore  formations,  especially  in  the  middle  and  lower 
portions  of  Joplin  Valley. 

The  above  remarks  explain  the  fact  that  so  many  good  deposits 
are  situated  along  and  in  the  valleys. 

CLAYS. 

Besides  the  ores  themselves,  a  number  of  residuary  and  of  second- 
ary products  occur  in  and  above  the  ore  beds^  especially  Clays  of  dif- 
ferent description,  often  mixed  with  Sand  or  with  rotten  Dolomite. 
All  these  Clays  mainly  consist  of  Silicate  of  Alumina — many,  how- 
ever containing  more  or  less  Iron,  which  gives  them  a  dark  red  or 
brownish  color.  The  miners  distinguish  two  principal  kinds  of  Clay— 
the  Tallow  Clay  and  the  Ked  Tough  Clay. 

The  "Tallow  Clay"  is  generally  light  red,  sometimes  yellow  or 
white,  and  very  uniform  in  color  aiid  structure.  The  latter  is  ex- 
tremely fine,  almost  impalpable.  This  Clay  is  somewhat  greasy  to 
the  touch.  In  the  condition  in  which  it  is  found  in  the  mines,  it  is  not 
plastic  but  rather  dry  and  breaks  with  a  smooth  conchoidal  fracture. 
When  exposed  to  the  air  it  cracks  and  falls  apart,  and  finally  turns 
into  a  greasy  powder.  When  finely  triturated  by  the  addition  of 
water,  it  it  becomes  plastic. 

It  is  generally  associated  with  Calamine,  in  which  it  forms  small 
pockets  or  streaks.  It  sometimes  forms  beds  of  some  extent  and  as 
much  as  2  feet  thick.    It  frequently  incloses  crystals  of  Galena. 

The  "Red  Tough  Clay"  of  the  miners  is  a  plastic,  ferruginous 
Clay,  often  so  fine  and  uniform  in  color  that  it  might  be  used  as  a 
paint.    Its  color  is  either  deep  red  or  yellow  or  brown.    It  is  found  in 
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the  mines  in  a  perfectly  plastic  state,  and  when  exposed  to  the  air 
shrinks  from  one-half  to  one-third  of  its  volume,  forming  a  dry,  hard 
mass  of  even  fracture.  It  mostly  occurs  between  layers  of  Chert  in 
places  where  the  Limestone  has  been  dissolved  and  removed,  forming- 
beds  of  limited  extent  up  to  4  feet  thick.  It  frequently  contains  loose 
pieces  or  sheets  of  Galena.  With  Sand,  it  forms  a  mixture  that  is 
common  in  all  masses  of  broken  Chert  occurring  in  the  ore-bearing 
formations. 

There  is  perhaps  no  essential  difference  between  these  two  Clays, 
except  in  structure  and  purity.  The  tallow  Clay  is  very  pure,  and 
extremely  fine,  while  the  red,  tou.£:h  Clay  is  coarser  and  mixed  more 
often  with  Sand  or  with  Oxides  of  Iron  in  larger  quantity. 

Mr.  Regis  Chauvenet  found,  in  a  sample  of  red.  Tallow  Clay,  from 
the  Hard-shaft,  (Granby,)  besides  Iron,  a  large  amount  of  combined 
water  and  34,53  per  cent,  of  Silica. 

SANDS. 

According  to  their  origin,  we  may  divide  the  different  Sands  of 
the  ore-formation  into  three  categories  : 

1.  Sand  produced  by  the  disintegration  of  porous  Chert.  It  gen- 
erally incloses  loose,  irregular  masses  of  the  latter  and  passes  into  it. 
It  contains  no  ore,  except  occasional  impregnations  of  Carbonate  of 
Lead. 

2.  Residuary  Sand,  which  formed  a  part  of  the  Limestone,  and 
was  left  when  the  latter  was  dissolved.  It  is  calcareous  in  some 
places ;  argillaceous  in  others.  The  latter  variety  was  observed  at 
McGee's  shaft,  in  the  Dutch  diggings  (Granby,)  where  it  forms  layers 
1^  to  1  inch  thick,  in  red  Clay,  and  incloses  angular,  well  developed 
crystals  of  Galena. 

3.  Crystalline  Sand,  often  mixed  with  crystalline  Blende,  passes 
into  Quartzite,  which  will  be  described  in  the  following : 

"  Yellow  Sand/'  or  "  Brown  Sand,"  or  "  Black  Sand,"  are  terms 
applied  by  the  miners  to  a  loose,  sandy,  or  sometimes  clayish  mass, 
which  in  some  districts  occurs  with  the  ore  layers,  especially  of  the 
layers  of  Calamine.  Their  origin  can  be  generally  traced  to  one  of 
the  above  three.  They  are  often  intimately  mixed  with  Zinc  ore.  The 
composition  of  these  Clays  and  Sands  is  very  variable,  as  may  be  seen 
from  the  following  analysis  made  by  Mr.  Chauvenet.  A  soft  and  some- 
what fat  Clay,  yellow  and  white  streaks  mixed,  from  Shaft  4,  Lone  Elm^ 
showed : 
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Silica , 46.15  per  cent. 

Alumina  (including  some  Peroxide  ol  Iron) 38.55        "' 

Water 8.83 

Lime some. 

Magnesia some. 

A  line,  reddish  yellow  Clay,  associated  with  tallow  Clay,  from  the 
Frazier  diggings,  (Granby,)  contained  33.94:  per  cent,  of  Oxide  of  Zinc 
or  27.23  per  cent,  of  metallic  Zinc;  probably  an  intimate  mixture  of 
Clay  and  Calamine. 

A  brown,  porous  and  friable  clayish  substance,  accompanying  the 
ores  in  the  Hard-shaft  diggings,  (Granby,)  called  "  Black  Sand  "  by  the 
miners,  proved  to  be  no  Sand  at  all,  but  principally  a  Clay  strongly 
mixed  with  Oxides  of  Iron  and  Zinc.    Mr.  Chauvenet  found  in  it : 

Clayish  insoluble  substance 43.G8 

Peroxide  of  Iron 27.96 

Oxide  ot  Zinc 14.98 

Water  (including  a  little  carbonic  acid) 13.33 


99.95 


Three  analyses  were  made  of  different  Sands,  with  the  following 
result : 


1. 

2. 

3, 

Silica 

87.82 
4.13 
4.48 
1.15 

79.54 
some. 

93.63 

Iron 

trace. 

Zinc. 

Lime 

trace, 
some. 

Alumina.. 

5.71 

No.  1  is  a  brownish-gray,  coarse,  crystalline  Quartz  Sand,  from  Minersville. 

"No.  2  is  a  pale-yellow,  porous,  fine  micro-crystalline  Sand,  from  Village  dig- 
gings (Granby.) . 

No.  3  is  a  white,  pretty  hard  rock ;  probably  finely  crystalline  Quartz  Sand, 
cemented  by  some  Clay,  accompanying  and  inclosing  Galena.  From 
Dutch  diggings  (Granby.) 


QUARTZITE,  OR  QUAETZ  ROOK. 

We  find  in  connection  with  the  Zinc  and  Lead  ores  of  South-west 
Missouri  a  very  hard  rock  consisting  almost  entirely  of  crystalline 
Silica;  partly  fine,  partly  coarse»grained,  and  frequently  porous.    It 
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is  occasionally  light-gray,  but  more  frequently  dark-brown  to  black5, 
colored  by  Sulphuret  of  Zinc,  and  perhaps  by  Bitumen.  The  Quartzite 
is  mostly  micro  or  sub-crystalline.  Sometimes,  however,  the  small 
crystals,  of  which  it  is  composed,  can  be  seen  with  the  naked  eye., 
and  under  a  common  magnifying  glass  show  the  pyramidal  form.  It 
occurs  but  rarely  at  Granby,  oftener  at  Joplin,  (Lone  Elm,)  and  is 
quite  abundant  at  Oronogo.  It  forms  the  principal  part  of  a  certain 
Conglomerate,  in  which  angular  fragments  of  Chert  or  broken  con- 
cretions from  leached  Silico-calcite  are  cemented  by  this  Quartzite,, 
the  latter  containing  much  Blende—as  disseminated  crystals  and  some- 
times Galena  in  various  forms. 

The  lines  of  contact  between  the  Chert  and  the  Quartzite  are 
mostly  sharp,  though  sometimes  the  Chert  is  somewhat  altered  and  of 
darker  color  near  its  contact  with  the  Quartzite.  The  ores  are  never 
in  the  mass  of  the  Chert,  but  always  in  the  mass  of  the  Quartzite. 
The  latter  may  be  in  places  simultaneous,  but  is  probably  in  most  in- 
stances of  later  origin  than  the  Galena  and  Blende,  The  inclosed 
crystals  of  these  ores  are  well  formed,  angular  and  closely  surrounded 
by  the  rock. 

In  some  old  shafts  at  Lone  Elm  single  crystals  and  small  crystal- 
line masses  of  Dolomite  are  found  inclosed  in  Quartzite.  In  most 
places,  however,  the  Dolomite  crystals  formerly  inclosed  in  the  rock 
were  leached  out,  leaving  the  rock  as  a  porous,  irregularly,  spongy, 
silicious  mass,  whose  cavities  show  plainly  the  foim  of  Dolomite 
crystals  of  one-eighth  to  one-tenth  of  an  inch  in  diameter.  Wherever 
Quartzite  occurs  it  is  rarely  found  without  these  cavities,  or  at  least 
without  impressions  of  Dolomite  crystals  on  its  surface.  Sometimes^ 
however,  the  cavities  seem  to  be  produced  by  Blende,  and  occasionally 
also  by  Galena.  Calamine  and  Cerussite  sometimes  line  or  fill  these 
cavities. 

In  one  instance,  at  Lone  Elm,  impressions  of  pretty  distinct  bi- 
valves were  found  in  very  coarse  and  distinctly  crystalline  Quartzite 
of  dark  brown  color.  This  seems  to  indicate  that  in  this  locality  the 
quartzite  may  be,  at  least  in  part,  metamorphic,  being  either  an  altered 
Sandstone  or  Chert,  or  else  having  replaced  the  Limestone  in  Silico- 
calcite.  Mr.  G.  C.  Broadhead  thinks  that  these  bivalves  are  sub-car- 
boniferous fossils.  Some  further  details  regarding  the  Quartzite  will 
be  given  in  our  special  description  of  deposits,  especially  in  that  of 
Oronogo  Diggings. 

BED    EOCK. 

The  alternate  layers  of  Limestone  and  Chert  above  described,  are 
finally  underlaid  by  a  Limestone  whose  thickness  has  not  yet  been 
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determined.  Wherever  it  underlies  the  metalliferous  layers,  the  min- 
ers call  it  "  bed  rock,"    No  ore  has  ever  been  observed  in  it. 

At  Granby,  this  Limestone  occurs  in  thick  layers,  and  is  hard, 
gray  and  fine  grained.  The  grain  becomes  generally  coarser  and  more 
irregular  with  the  depth.  The  coarse  grained  variety  contains  numer- 
ous fossils.  Single  concretions  of  Chert  of  irregular  shape  occur  init» 
In  a  bore-hole,  near  the  furnace  at  Granby,  this  Limestone  was  struck 
at  a  depth  of  12  feet,  and  followed  to  a  depth  of  136  feet  without  a 
change;  and  without  reaching  the  end.  The  Day  shaft,  a  little  farther 
north,  was  sunk  through  the  same  Limestone  130  feet  deep.  In  both 
places,  like  in  many  others  where  the  miners  tried  to  penetrate  this 
Limestone,  no  ore  whatever  was  found  in  it. 

The  surface  of  this  rock  below  the  deposits,  is  very  uneven  and 
strongly  undulating,  and  lies  at  Granby  from  12  to  80  feet  below  the 
surface  of  the  ground. 

A  coarse  grained,  bluish  gray,  uniform,  somewhat  bituminous 
Limestone,  containing  many  fossils,  and  occasionally  irregular  con- 
cretions of  Chert,  has  been  struck  in  the  Nelson  shaft,  by  the  Jasper 
Lead  and  Mining  Company,  on  the  southern  part  of  Swindle  Hill,  near 
Joplin.  This  solid  and  unstratified  rock  was  struck  immediately  be- 
low 6  feet  of  Soil  and  of  loose  Chert,  and  the  shaft  was  sunk  to  a  depth 
of  nearly  50  feet  without  encountering  a  change  of  the  rock,  and  with- 
out finding  any  ore. 

This  Limestone  has  also  been  struck  in  the  Porter  shafts,  on  the 
north  slope  of  Swindle  Hill,  and  seems  to  compose  the  mam  body  of 
this  hill,  and  to  correspond  to  the  "  bed  rock  "  of  Granby. 

Mr.  R.  Chauvenet  analyzed  three  samples  of  Limestones  and  found 
them  to  contain: 


1 

2 

3 

TTnsoluble  matter 

1.57 

96.43 

0,81 

0.75 

0.23 

99.67 
0.67 
0.26 

2.98 

Carbonate  of  Lime 

91.84 

Carbonate  of  Magnesia. 

2.83 

Carbonate  of  Iron , s*..... 

2. 04 

99.56 

100. 83 

,99. 60 

No.  1.  From  Jasper,  No.  3  Diggings,  Joplin.  Light  gray,  finely  crystalline 
Limestone,  from  this  ore-bearing  Strata, 

No.  2.  From  Holman  Diggings,  Granby.  "White  oolitic  Limestone,  under- 
lying the  ore  beds,  which  contain  much  Dolomite. 
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No.  3.  From  Jopliii.  Occurred  in  connection  with  the  ore.  Partly  Dolo- 
mized  Limestone,  mainly  composed  of  light  gray  crystalline  grains 
about  one-sixteenth  inch  thick.    It  is  mixed  with  specks  of  bitumen. 

These  results  show  that  the  original  Limestone  contains  but  very 
little  Magnesia,  even  in  the  vicinity  of  dolomitic  layers.  Some  analy- 
ses of  Dolomite  have  been  given  in  the  preceding  Division,  B  of  the 
present  Eeport. 

When  Dolomites  of  highly  dolomized  Limestones  are  dissolved  in 
acids,  the  residues  are  in  different  cases  of  a  very  different  nature. 
By  examining  these  residues  under  the  magnifying  glass,  we  found 
that : 

No.  1.  Black  or  dark  gray  dolomitic  rock  leaves  many  small  particles  of  bi- 
tumen. 

Ko.    2.    Brown  dolomitic  rock  leaves  yellowish  brow^n  fine  Sand. 

No.  3.  White,  or  light-gray  dolomitic  rock  leaves  small,  scaly  or  botryoidal 
particles  of  white  opaque  Quartz  or  Chert. 

No.  4.  Rose-colored  dolomitic  rock,  is  pure  Dolomite,  and  leaves  no  resid- 
iue  whatever. 


GEOLOGICAL    HISTOKY  OF  THE  SOUTHWEST  MISSOURI 

ORE  REGION. 


o      o 

A?        O 


tu 


First  Period — Original  deposition  of  the  various  stratified  rocks, 
namely:  The  "Bed  Eock,"  the  alternate  layers  of  Limestone 
and  Chert,  the  Silico-calcite,  the  Slates  and  Coal,  and  of  the 
Sandstone. 


These  several  strata,  after  their  depositions,  probably  remained 
unaltered  for  a  very  long  time  and  became  dry,  hard  and  dense  before 
the  second  period  began. 


.  r 


S     g 

3      o 
^      o 


Second  Period — Local  dolomization  of  certain  strata  of  Limestone. 
Disturbances  and  ruptures  in  the  Chert  in  consequence  of  the  con- 
traction of  the  Limestone  during  the  metamorphic  action.  Prin- 
cipal deposition  of  the  ores  from  watery  solutions. 


This  metamorphic  action  was  confined  to  a  part  of  the  alternate 
layers  of  Limestone  and  Chert,  and  very  limited  in  its  vertical  extent 
— rarely  exceeding  20  feet. 

The  dolomization  of  the  Limestone,  and  the  simultaneous  depo- 
sition of  the  ores,  began  either  from  horizontal  crevices  and  then  ex- 
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tended  through  the  whole  mass  of  one  stratum  of  Limestone  and  was 
limited  by  the  layers  of  Chert  above  and  below,  or  it  began  from  ver- 
tical crevices  in  the  Limestone  and  formed  a  mass  of  Dolomized 
Limestone,  with  ore  extending  along  the  crevice  between  the  Chert 
layers,  and  generally  from  3  to  10  feet  wide.  In  the  first  case  the 
"openings"  of  Granby  were  formed,  in  the  second  the 
Joplin. 


f  Third  Pmoc?— Dissolution  and  removal  of  a  part  of  the  Limestone 
o     2  from  the  Silico-calcite  and  from  the  alternate  layers  of  Limestone 

H 
ft         p 

o     ^  ^         and  Chert.    Gradual  breaking  down  of  the  remaining  concretions 
-^     "^  and  of  the  layers  of  Chert,  and  of  the  strata  above.     Continued 

deposition  of  ores  in  diminished  measure. 

In  this  period  the  immense  accumulations  of  broken  Chert  were 
formed,  which  in  po  many  places  overlie  or  accompany  the  ore  depos- 
its. The  ore  (nearly  always  Galena)  was  deposited,  in  many  places, 
in  the  fissures  and  little  cracks  of  the  broken  Chert  beds,  in  sheets 
between  these  layers  and  in  crystals  adhering  to  pieces  of  broken 
Chert,  sometimes  on  all  sides  of  the  fragments,  showing  plainly  that 
the  Galena  was  formed  after  the  Chert  had  been  broken. 


i^ 


Fourth  Period — ^Local  regeneration  of  the  partially  dissolved  and  soft- 
ened Limestone  by  renewed  deposition  of  Carbonate  of  Lime. 
Local  infiltrations  of  Quartzite.    Continued  deposition  of  ores. 


All  the  conglomerates  which  consist  of  Chert-fragments,  cemented 
either  by  a  silicious  or  by  a  calcareous  mass,  the  cementing  mass  in- 
closing crystals  of  Blende  or  Galena,  were  formed  in  this  period. 


%     ^' 


o 


o 


ft     . 

o      ^ 


^ 


ft 


Ch      O 


Fifth  PeHoc?— Oxidation  of  the  metallic  Sulphurets,  and  alteration  of 
these  Sulphurets  into  Silicates  and  into  Carbonates. 


During  this  period  the  Galena,  in  many  deposits,  was  more  or  less 
completely  altered  into  Cerussite  and  Pyromorphite,  the  Blende  into 
Calamine  and  Smithsonite,  and  the  Pyrites  into  Limonite.  Some  of 
these  minerals  also,  while  in  solution,  were  carried  over  larger  or 
smaller- distances  and  re-deposited  as  seams  or  impregnations  in  Sands, 
in  Clays  or  in  Chert  Breccia. 
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The  local  corrosion  and  partial  dissolution  of  the  Chert,  and  its 
alteration  into  a  porous  and  more  or  less  friable  mass,  must  have  taken 
place  after  the  deposition  of  the  ores.  This  is  proved  by  the  entire 
absence  of  ores  in  the  porous  Chert.  This  corrosion,  therefore,  belongs 
to  the  Fourth  and  Fifth  Periods,  and  probably  continues  to  the  pres- 
ent day.    Also,  the  oxidation  of  the  ores  undoubtedly  yet  continues. 

All  these  mechanical  and  chemical  actions  which,  according  to 
present  appearances,  are  confined  to  the  upper  layers  of  the  Keokuk 
Limestone,  have  taken  place  over  a  very  large  area  in  South-west 
Missouri,  but  with  different  intensities  and  effects  in  different  districts 
and  localities. 


CHAPTER   XXV. 


D— SPECIAL  DESCRIPTION  OF  ORE  DEPOSITS. 


I. -THE    DEPOSITS    OF    SHOAL    CREEK     DISTRICT. 


Grakby  Mines. 

The  Granby  Mines  are  situated  in  Newton  county,  and  occupy 
8ec.  6,  T.  25,R.  30  W. 

The  elevation  of  this  section  is  from  60  to  160  feet  above  the  rail- 
way at  Granby  City,  (li  miles  north  of  Granby  Mines,)  or  from  670 
to  770  feet  above  the  city  directrix  of  St.  Louis  ;  or  from  1,075  to  1,175 
feet  above  the  level  of  the  sea. 

The  central  part  of  the  section  forms  a  basin  extending  two-thirds 
of  a  mile  in  an  east  and  west,  and  one-half  of  a  mile  in  a  south  and 
north  course.  It  is  surrounded  by  gently  sloping  hills,  which  rise  from 
60  to  80  feet  above  the  valley. 

This  basin  has  only  one  outlet — through  a  valley  leading  north, 
and  through  which  a  small  creek,  originating  in  a  number  of  small 
channels  in  the  surrounding  hills,  flows  northward  into  Shoal  Creek. 
All  the  slopes  are  gentle. 

The  Limestone  crops  out  in  a  few  places,  while  generally  it  is 
covered  by  thick  beds  of  Clay  and  Soil. 

A  part  of  the  land  was  formerly  covered  with  timber.  This  tim- 
bered land  extends  into  the  bottoms  of  Shoal  Creek,  which  winds  its 
course  1  to  1^  miles  north  of  Granby,  from  east  to  west. 

South  of  Granby,  in  Sec.  7,  a  gently  rolling  prairie  begins,  which 
is  a  part  of  Oliver's  prairie. 

The  town  of  Granby  is  situated  near  the  centre  of  the  northern 
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boundary  of  Sec.  6,  and  extends- somewhat  into  the  adjoining  section. 
Single  houses  and  cabins  are  scattered  over  the  whole  of  Sec.  6,  espe- 
cially in  the  centre  of  the  basin. 

The  distribution  of  the  diggings  is  represented  on  our  topograph- 
ical map  of  the  Granby  Mines,  which  comprises  the  whole  of  Sec.  6^ 
and  was  drawn  after  a  survey  made  by  Mr.  C.  Henrich,  who  was  en- 
gaged for  this  work  by  the  Geological  Survey. 

The  diggings  lie  on  the  upper  part  of  the  slopes  surrounding  the 
central  basin,  and  in  many  places  extend  over  the  top  of  the  hill  and 
on  the  outside  slopes.  Many  shafts  are  also  sunk  in  the  bottom,  and 
on  both  sides  of  the  valley  which  forms  the  northern  outlet  from  the 
basin. 

We  will  now  proceed  to  describe  the  relative  positions  of  the  va- 
rious diggings,  as  they  are  marked  on  the  topographical  map  : 

Beginning  with  the  north-west  quarter  of  the  section,  we  first  ob- 
serve, west  of  the  town,  the  Village  Diggings,  on  the  slope  along  the 
east  side  of  the  creek.  The  creek  separates  them  from  the  Brockhol- 
low  Diggings,  which  extend  west  from  the  creek  into  a  small  valley. 
South  of  the  Village  shafts  are  the  Crabtree  Diggings — on  the  north 
slope  of  the  basin.  West  of  them,  the  hill  rises  60  feet  above  the  val- 
ley, and  near  its  summit  the  Holman  Diggings  are  situated.  West  of 
these,  on  the  west  slope  of  the  same  hill,  are  the  Dutch  Diggings — at 
the  upper  end  of  a  little  valley  running  north.  A  number  of  shafts 
are  sunk  on  the  northern  slope  of  Ashcraft's  Hollow,  west  of  the  great 
basin. 

In  the  north-east  quarter  of  the  section  the  hill  rises  80  feet 
above  the  valley,  sloping  gently  west  towards  the  creek  and  south 
towards  the  center  of  the  basin.  The  Hardshaft  Diggings  extend  from 
the  top  of  this  hill  down  the  western  and  southern  slopes.  Between 
all  these  diggings  many  single  shafts  were  sunk,  so  that  no  definite 
lines  can  be  drawn  limiting  the  various  diggings;  all  forming  one  com- 
plex, which  we  may  comprise  under  the  general  name  of  the  North- 
ern Mines.  A  zone  containing  but  a  very  few  shafts,  and  running 
across  the  central  basin,  separates  them  from  the  Southern  Mines, 
which  are  spread  over  the  hills  on  the  south  side  of  the  basin.  Be- 
ginning in  the  south-west  quarter  of  the  section,  we  observe  hills  ris- 
ing 70  to  80  feet  high,  (above  the  center  of  the  basin,)  sloping  to- 
wards a  small  water-course,  which  enters  the  central  basin  from  the 
south.  A  number  of  diggings  are  situated  on  both  sides  of  this  stream 
and  on  the  hill-sides.  These  we  will  comprise  under  the  general 
name  of  Frazier  Diggings.  Some  shafts  north-west  of  these  and  rather 
isolated  are  called  the  Chester  Shafts.     Several  diggings  extend  from 
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the  Frazier  Diggings  through  the  northern  part  of  south-east  quarter 
of  the  section,  namely :  the  Hopkins,  Bellew,  Eastpoint,  Poorman^s 
Point,  and  Mineral  Diggings.  The  Hopkins  shafts  lie  adjoining  the 
Frazier  Diggings  on  the  northern  slope  of  the  hill.  They  connect  the 
latter  Diggings,  with  the  others  just  mentioned,  which  are  situated  on 
the  different  slopes  of  a  knob  to  the  north-east  quarter  of  the  south- 
east quarter  of  the  section,  50  to  60  feet  above  the  bottom  of  the 
basin.  The  Bellew  shafts  and  the  Eastpoint  Diggings  are  on  the 
northern  and  north-eastern  slopes,  and  the  diggings  at  Poorman's 
Point  and  Mineral  Point  on  the  southern  and  south-eastern  parts 
of  this  knob. 

The  General  Geological  Section  of  the  strata  occurring  in  the 
Granby  Mines,  is  as  follows,  giving  the  maximum  thickness  of  the 
strata  in  feet : 

No.  1.    8  feet  Soil  and  Gravel,  sometimes  mixed  witli  plastic,  ferruginous  Clay, 

and  in  places  containing  pieces  of  Cerussite. 
No.  2.    15  feet  Ciiert,  broken  to  small  angular  pieces  without  regular  strati- 

lication,  and  always  mixed  with  more  or  less  brown  Sand  and  red 

Clay. 
No.  3.    20  feet  soft,  porous  Chert,  (called  "Cotton  Kock"  by  the  miners.) 

In  some  places  we  find  an  ore- opening  from  2  to  20  inches  thick 
immediately  below  the  porous  Chert.  It  consists  of  red  Clay  or  Sand 
in  which  loose,  rounded  pieces  of  Galena  are  imbedded.  It  is,  how- 
ever, of  exceptional  occurrence. 

Below  the  above  strata  we  observed  two  different  successions  of 
rocks  in  different  places  : 

First : 

No.    1.    35  feet  alternate  layers  of  white  or  gray,  line-grained,  often  oolitic 

Limestone,  and  of  hard,  white  Chert,  the  layers  being  J  to  3  feet 

thick. 
No.    2.    3  feet  iirst  regular  ore-opening,  containing  broken  Chert,  rotten  and 

disintegrated  Dolomite,  Clay  and  Sand,  with  Galena  in  thin  sheets 

or  in  loose  pieces. 
No.    3.    9  feet  alternate  layers  of  Limestone  and  Chert,  sanae  as  above. 
No.    4.    10  feet  second  or  principal  ore-opening,  containing  the  best  ore  de- 
posits.   This  will  be  specially  described  hereafter. 
Second  : 

No.    1.    25  feet  hard,  solid  Chert,  in  more  or  less  broken  layers,  from  J-  to  3 

feet  thick,  never  adhering  to  each  other,  but  always  separated  by 

more  or  less  Clay  and  Sancf. 

G.s— 27. 
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No.    2.    2  feet  firsfc  openino:,  containing*  Clay,  disintegrated  Dolomite,  with 

Galena  and  Oerussite  in  loose  pieces  or  in  thin  sheets. 
Ko.    3.    7  feet  of  Chert ;  layers  as  above. 
No.    4.    10  feet  second  or  principal  ore-opening. 

Both  Sections  are  finally  underlaid  by  over  130  feet  of  Limestone, 
called  the  "  bed-rock."  In  comparing  the  above  two  Sections,  which 
replace  each  other  in  different  localities,  it  is  evident  that  the  Second 
is  only  an  alteration  of  the  First,  the  Limestone  being  gradually  dis- 
solved and  removed,  leaving  thin  residuary  beds  of  Sand  or  Clay  be- 
tween the  Chert  layers.  The  latter  in  settling  down  became  more  or 
less  broken. 

The  second  or  principal  ore-opening  contains  all  the  Zinc  ores  and 
most  of  the  Lead, ores.  It  is  mostly  from  2  to  6  feet  high  and  extends 
nearly  horizontally,  generally  between  a  layer  of  solid  Chert  and  the 
^'  bed-rock,"  whose  surface  is  mostly  altered  and  softened.  It  is  occa- 
sionally empty  (forming  caves,)  but  generally  contains  various  ma- 
terials, as  broken  Chert,  Dolomitic  Limestone,  Dolomite,  Calcspar, 
Sands  and  Clays.  These  materials  contain  the  ore  generally  in  more 
or  less  horizontal  sheets  or  streaks  of  variable  thickness  and  limited 
extent. 

Most  of  the  Zinc  ore  (almost  exclusively  Calamine,)  is  deposited 
directly  on  the  altered  Limestone,  generally  mixed  with  streaks  of 
Dolomite  and  occupying  the  lowest  part  of  the  opening  in  layers 
from  1-10  to  6  feet  thick.  The  Galena  is  found  in  horizontal  sheets, 
which  are  in  some  places  six  inches  thick  in  all  parts  of  the  opening  ; 
also  as  loose  chunks  in  the  Clay  or  Sand. 

The  contents  of  the  openings  vary  very  much  and  often  change 
completely  within  a  distance  of  10  to  20  feet.  The  ore  that  may  ex- 
ist in  one  part  several  feet  thick  gives  out  entirely  within  less  than  10 
feet,  and  frequently  the  opening  itself  thins  out  or  is  suddenly  ter- 
minated by  a  curved  elevation  of  the  underlying  Limestone,  called 
*'  bar  "  by  the  miners. 

The  very  numerous  openings  at  Granby  are  not  all  on  the  same 
level,  but  their  absolute  elevation  depends  on  that  of  the  underlying 
Limestone  (the  bed-rock).  It  varies  from  45  to  nearly  100  feet  above 
the  railway  at  Granby  station,  and  mostly  lies  between  60  to  80  feet 
above  that  level.  These  openings  are  15  to  70  feet  below  the  surface 
of  the  ground. 

We  will  now  proceed  to  describe  the  several  mines  of  Granby 
in  the  following  order  : 
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I.    NORTHERN    MINES. 

a.     Central  'part : 

1.  Village  Diggings. 

2.  Brockhollow  Diggings. 

3.  Crabtree  Diggings. 

h,     Westeimpart: 

4.  Holman  DiggingR,  with  the  diggings  in  Dutch  and  Ashcraft's 
hollows. 

c.     Eastern  part : 

5.  Hardshaft  Diggings, 

II.     SOUTPIERN    MINES. 

a.     Western  part : 

6.  Erazier  Diggings  with  the  Chester  shafts. 

h.     Eastern  'part : 

7.  Eastpoint  Diggings  with  Eellew's  and  Hopkins*  shafts. 
s  at  Mineral  Point  and  at  Poor 

1.    The  Village  Diggings 

Extend  over  a  piece  of  ground  along  the  east  side  of  the  creek,  about 
1,100  feet  long,  in  a  direction  of  north  20°  west,  and  from  100  io  200 
feet  wide.  On  this  ground,  about  110  to  120  shafts  have  been  sunk ; 
most  of  them,  however,  were  worked  before  the  war  (1851-1860;)  and 
have  caved  in  since.  Only  7  shafts  were  in  operation  during  the  time 
of  our  examination.  The  ground  rises  toward  the  east  so  that  the 
tops  of  the  eastern  shafts  are  25  to  30  feet  higher  than  those  of  the 
shafts  along  the  bottom  of  the  creek. 

In  these  diggings  the  following  General  Section  was  observed  : 

Ko.  1.    7  feet  Soil  and  Gravel. 

No.  2.    15  feet  Chert,  broken  irregularly  with  much  fine  Sandy  Limestone  and 

Clay. 

No.  3.    18  feet  Chert  layers,  from  J  to  3  feet  thick,  with  little  Sand  and  Clay 

between  the  layers. 

Ko.  4,    2  feet  first  opening,  as  described  in  the  General  Section  of  Granby. 

No.  5.    7  feet  Chert  layers  or  in  places  alternate  layers  of  Limestone  and 
Chert. 

No.  6.    5  feet  second  and  principal  opening.  (?)    Limestone,  decomposed  and 

sandy  near  the  surface,  and  gradually  passing  into  a  dense,  hard  gray 

Limestone.    The  surface  of  this  Limestone  Is  irregular  and  wavy  a3 

usual,  and  the  highest  portions  of  it  are  oolitic. 
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The  second  or  principal  opening  varies  in  its  composition  often 
and  rapidly.  To  elucidate  this  we  will  give  a  few  sections  of  the 
openings  in  this  district  as  we  measured  and  sketched  them  in  the 
drifts.  Thirty  feet  north-west  of  shaft  7  the  opening  consisted  of  2^- 
feet  of  Chert  layers,  with  3  seams  of  Galena  between  the  layers,  f^ 
2  and  2  inches  thick  respectively,  as  represented  in  the  sketch  (Fig. 
14).  Both  the  Limestone  and  the  opening  dip  20°  west.  About  60 
feet  west  from  the  shaft  and  8  feet  deeper  than  the  above  Section  we 
saw  in  the  same  opening—- 

No.  1.    2  feet  Chert  layers  without  any  Galena. 

No.  2,    1  foot  Dolomite  partly  disintegrated  and  sandy,  with  streaks  and  i^ock- 

ets  of  tallow  Clay. 
No.  3.    2  feet  Calamine  in  wavy  sheets,  with  tallow  Clay  in  pockets. 

About  50  feet  north-west  of  shaft  7,  near  shaft  6,  the  section  of 
the  opening  presented  itself  as  follows: 

No.  1.    Chert  on  top. 

No.  2.  3  feet  solid  Calamine,  with  streaks  of  Galena  often  2  inches  thick  and 
with  pockets  of  tallow  Clay ;  softe^ied,  sandy  Limestone  below. 

South-west  of  shaft  7,  near  shaft  8,  we  observed  the  section  as 
represented  in  sketch  (Fig.  15). 

Limestone  Top, 

No.  1.  3  feet  alternate  layers  of  Limes  tone  and  Dolomite  ;  in  the  latter  crys- 
tals of  Galena. 

No.    2.    8  inches  solid  Calamine. 

No.  3.  10  inches  tallow  Clay,  with  streaks  of  Calamine.  Soft,  decomposed 
Limestone. 

All  the  faces  mentioned  here  belong  to  one  large  opening,  on 
which  the  shafts  No.  6  to  11  were  sunk.  It  dips  15°  W.,  like  the  sur- 
face of  the  ground,  so  that  the  western  part  (at  shaft  11)  is  13  feet 
deeper  than  the  eastern  points  near  shaft  7.  The  patches  of  Galena 
above  the  Calamine,  had  been  mostly  worked  out  before  the  war,  and 
the  Calamine,  whose  value  was  not  known  then,  was  left.  This,  like 
many  of  the  old  diggings,  was  reopened  in  1872,  and  worked  espe- 
cially for  the  Calamine. 

Another  portion  of  the  second  ore-opening,  can  be  traced  from 
here  southward,  through  the  shafts  15  to  28,  over  to  the  Crabtree  Dig- 
gings. It  dips  like  the  former  to  the  west,  but  not  as  strongly  as  the 
surface  of  the  ground.  It  forms  in  its  western  part,  the  lowest  ore- 
beds  found  in  Granby,  being  there  only  42  to  45  feet  above  the  rail- 
way.   The  composition  of  this  opening  also  changes  very  materially. 
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Near  shaft  15  we  found  : 

8  feet  decomposed  Dolomite  and  red  Clay. 

1  to  2  inches  Galena. 

2  feet  Calamine  with  pockets  of  tallow  Clay. 

About  200  feet  further  south,  near  shaft  19,  the  face  appeared  thus^ 
as  represented  in  Fig.  16 : 

No.  1.    6  inches  Dolomite  and  red  Clay, 

No.  2.    12  to  18  inches  Calamine  and  tallow  Clay. 

No.  8.    6  to  18  inches  pockets  of  Calcite  with  Galena. 

In  the  southern  part,  near  the  Orabtree  Diggings,  the  face  of  the 
I'ock  presented  the  following  Section  which  is  represented  by  JPig.lT: 

No.  1.    2  feet  Limestone,  with  wavj' streaks  of  Dolomite  and  Calamine,  1  to 

2  inches  thick. 
No.  2.    28  inches  Calamine,  with  pockets  of  Blende  and  Galena,  and  with 

streaks  of  rotten  Dolomite  and  a  little  tallow  Clay. 
No.  3.    1  foot  tallow  Clay. 
No.  4.    Limestone,  the  upper  part  of  which  is  rotten  and  sandy  to  the  touch. 

To  show  the  relation  of  the  opening  to  the  General  Section,  we 
represent  a  Section  through  a  part  of  the  Northern  Yillage  Diggings, 
of  which  the  following  is  a  description : 

No.  8.  Limestone. 

No,  7.  Eotten,  sandy  Limestone. 

No.  6.  Oolitic  Limestone. 

No.  5,  Calamine,  with  sheets  of  Dolomite,  and  some  Blende  and  Galena. 

No.  4.  Clay  and  Sand,  with  chunks  of  Galena,  and  some  Chert  fragments. 

No.  3.  Chert  layers. 

No.  2.  Broken  up  Chert. 

No.  1.  Soil. 

At  the  north  end  of  these  diggings,  east  of  the  furnace  building^^ 
about  25  pits  from  4  to  7  feet  deep,  had  been  sunk  through  Soil  and 
Gravel,  in  which  loose  pieces  of  silicious  Cerussite  (Drybone)  were 
imbedded. 

In  all  these  diggings,  the  frequent  occurrence  of  Cerussite  and 
Pyromorphite  in  amorphous  masses  and  crystals,  is  remarkable.  They 
are  mostly  connected  with  a  brown,  hardened  and  very  silicious  Clay. 
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2.    The  Brockhollow  Diggings 

Are  situated  on  the  west  side  of  the  creek,  opposite  the  Village  Dig- 
gings, on  both  sides  of  a  little  hollow,  and  on  the  lower  part  of  a  slope 
south  of  it,  and  extend  about  800  feet  from  south  to  north,  and  600  feet 
from  west  to  east.  The  western  part  of  this  ground  is  about  50  feet 
higher  than  the  eastern  part,  near  the  creek. 

120  to  180  shafts  have  been  sunk  on  this  piece  of  land,  but  nearly 
all  of  them  are  abandoned  at  present,  and  most  of  them  are  caved  in» 

Only  3  shafts  were  occasionally  worked  during  the  progress  of 
our  examination. 

The  shafts  were  from  15  to  40  feet  deep,  and  showed  the  following 
General  Section : 

3  feet  Soil. 

10  feet  broken  Chert 

15  feet  Chert  layers,  separated  by  a  little  Sand  and  Clay. 

10  feet  ore-opening,  consisting  of  Chert  Detritus,  with  occasional  horizontal 

streaks  of  Sand,  Dolomite,  tallow  Clay,  Galena  and  Cerussite. 
(?)  Limestone. 

Some  Galena,  but  more  Cerussite,  (in  the  form  of  Drybone  and 
Wool  mineral,)  was  obtained. 

3.    Crabtree  Diggings. 

The  Crabtree  Diggings,  (see  topographical  map,)  extend  from  the 
east  side  of  the  creek,  up  the  lower  part  of  a  hill  slope  rising  toward 
the  east. 

They  adjoin  the  Village  Diggings  on  the  South,  the  Holman  Dig- 
gings on  the  west,  and  the  Hardshaft  Diggings  on  the  east.  They 
cover  a  space  about  700  feet  in  each  direction,  the  eastern  part  of 
which  is  about  50  feet  higher  than  the  Creek. 

About  90  shafts  are  sunk,  11  of  which  we  saw  in  operation. 

The  General  Section  at  these  digging  is  as  follows  : 

No.    1.    3  feet  Soil  and  some  Gravel. 

No,    2.    8  feet  loose,  broken  Chert,  with  some  Sand  and  Clay. 

No.    3.    20  feet  soft,  porous  Chert,  (Cotton  rock). 

No.    4.    25  feet  Chert-layers,  partly  broken,  with  Sand  and  Clay  between  the 

layers. 
No.    5.    2  feet  first  opening,  mostly  red  Clay,  with  occasional  small  pieces  of 

Galena. 
No,    6.    10  feet  alternate  layers  of  Limestone  and  Chert,  4  to  8  inches  each. 
No.    7.    9  feet  second  ore-opening  to  be  described  hereafter. 
No.    8.    1  foot  Limestone. 
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The  second  opening  presents  the  following  examples  of  sections 

In  Shaft  50,     See  Fig.  19, 

No.    1.    2  feet  broken  Chert 
No,    2.    J  inch  Gralena. 

No.    3.    2  feet  Calamine,  with  much  Dolomite  and  Ked  Clay,  and  some 
streaks  of  Galena, 

Near  Shaft  55,     See  Fig.  20. 

No,    1.    3  feet  Limestone,  with  wavy  layers  of  Dolomite,  the  latter  contain- 

ing  streaks  and  crystals  of  Galena. 
No.    2.    2  feet  Calamine,  with  little  tallow  Clay. 

Neir  Shaft  5L    Section  Fig.  21. 

No.    1.    3  feet  white  tallow  Clay,  Dolomite,  and  some  Calamine  in  alternate 

sheets.    Some  patches  of  Galena  1  inch  thick. 
No.    2.    1  foot  Calamine,  with  small  pockets  of  tallow  Clay. 

In  Shaft  71,    Section  Fig.  22. 

No.  1.  16  Inches  tallow  Clay  and  Sand. 

No.  2.  8  inches  sandy,  rotten  Limestone. 

No,  3.  12  inches  red  Clay. 

No.  4.  8  inches  Dolomite,  with  numerous  streaks  of  Galena. 

In  Shaft  73, 

1.    3  feet  red  plastic  Clay. 

4  inches  Calamine,  with  tallow  Clay. 
8  inches  black  Sand  and  rotten  Dolomite. 
18  inches  Calamine,  with  much  Dolomite. 

5  inches  solid  Calamine. 

6  inches  red  Clay. 
(?)  Limestone. 

The  opening  throughout  these  Diggings  lies  deepest  in  the  wes- 
tern and  northern  parts,  and  rises  towards  the  south  and  east.  It  is 
49  feet  in  shaft  50 ;  53  feet  in  shaft  51 ;  from  60  to  73  feet  in  shafts  52 
to  74— above  the  railway  level  at  Giranby  station. 

4.    HoLMAN  Diggings; 

Are  situated  on  the  south  side  of  a  hill  which  occupies  nearly  all  of 
the  north-west  quarter  of  the  section.  They  extend  from  the  creek 
bottom  south  of  Brockhollow  Diggings  to  the  top  of  the  ridge,  and 
connect  westwards  with  the  diggings  in  Ashcraft's  and  Dutch  Hol- 
lows. They  occupy  a  space  2,000  feet  long  from  east  to  west,  and  400 
to  600  feet  wide,  on  which  150  to  160  shafts  are  sunk--9  of  these  were 
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in  operation  in  the  summer  of  1873.  The  Diggings  at  the  head  of 
Dutch  Hollow  and  in  the  Creek  bottom  were  worked  before  the  war, 
while  the  principal  ore-beds  near  the  top  of  the  ridge  (shafts  121  to 
132)  were  not  discovered  until  1866,  and  have  been  mined  since  then 
without  interruption,  and  with  very  great  success. 

The  General  Section  in  this  part  of  the  Central  Diggings  shows  the 
following  strata: 

No.    1.    5  feet  Soil  and  Gravel. 
No.    2.    10  feet  broken  Chert 
No.    3.    20  feet  soft,  porous  Chert. 

No.    4.    30  feet  alternate  layers  of  Limestone  and  Chert,  which  are  sometimes 
replaced  by : 

15  feet  Chert  layers. 

10  feet  alternate  layers  of  Limestone  and  Chert. 
No.    3.    3  feet  first  opening  consisting  of  Limestone,  Dolomite,  red  Clay  and 

some  Galena  in  the  Dolomite  and  in  the  Clay. 
No.    6.    10  feet  alternate  layers  of  Limestone  and  Chert. 
No.    7.    6  feet  second  opening,  described  hereafter. 

(?)  Limestone,  rotten  and  sandy  in  the  upper  2  to  10,  inches,  then 
oolitic,  which  structure  gradually  passes  into  one  dense  and  fine- 
grained. 

The  surface  of  the  ground  at  these  Diggings  is  110—130  feet,  the 
principal  ore  opening  56 — 66  feet  above  the  railway  level. 

The  following  sections  of  the  ore  beds  were  observed  in  the  Drift : 

In  Shaft  123. 
r2  inches  Tallow  Clay,  with  crystals  of  Galena. 

1st  0PENIKG.....4 

(  3  inches  rotten,  sandy  Dolomite. 

5  feet  Chert,  in  one  solid  layer. 

12  inches  graj',  Dolomitic  Limestone  and  yellowish  Dolomite  in  alter  ~ 

nate  sheets ;    the  Dolomite  containing  Galena,  Limestone  and 
2xD  Opening.... -{ 

Dolomite  form  banded  masses. 


[l4  inches  Calamine,  with  tallow  Clay,  Dolomite  and  some  little  Galena. 
(?)  Limestone. 

In  Shaft  125, 

The  principal  ore  opening  consists  of  (Fig.  23  :) 

No.  1.    12  inches  soft,  rotten  Dolomitic  Limestone. 

No.  2.    4  inches  Dolomite,  with  many  crystals  of  Galena  |  to  1  inch  in  dia- 
meter, well  developed. 
No.  3.    1  inch  tallow  Clay. 
No.  4    14  inches  Calamine,  with  some  Dolomite  and  tallow  Clay. 
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In  Shaft  m2. 

jSFo.  1.    8  inches  Chert. 

No,  2.     2  inches  Galena. 

No.  3.    24  inches  Oherfc,  with  thin  sheets  of  Galena. 

Beginning  at  this  place,  both  the  Limestone  and  the  opening  dip 
€ast  30*^,  and  the  opening  changes  its  character  entirely,  so  that  in  it 
and  only  23  feet  north-east  of  the  last  mentioned  face,  and  conse- 
quently at  a  level  about  5  feet  deeper,  we  found : 

3  feet  of  soft,"  rotten  Dolomitic  Limestone,  with  4  small  seams  of  Galena, 
each  about  J  inch  thick,  and  connected  with  each  other  by 
very  thin  vertical  seams. 

In  Shaft  129,  {Fig.  24.) 

No.    1.    8  inches  Limestone,  partly  altered  into  Dolomite. 

No.    2.    4  inches  (Jhert. 

No.    8.    6  inches  crystalline  Calcite,  inclosing-  Galena. 

No.    4.    6  inches  Calamine,  hi  patches. 

No.    5.    (?)  Limestone. 

Shaft  148 

Was  sunk  in  March,  1873,  by  Mr.  McGee  on  the  top  of  the  ridge 
between  Ashcraft's  and  Dutch  Hollows.  The  mouth  of  this  is  148  feet 
and  the  principal  ore  bed  83  feet  above  the  railway  level.  The  shaft 
shows  the  following  Section: 

3  feet  soil. 

12  feet  broken  Chert. 

20  feet  soft,  porous  Chert. 

17  feet  Chert  layers. 

1  foot,  first  opening,  filled  with  red  Clay  and  a.  little  Galena. 
12  feet  Chert  layers. 
6  feet,  second  openinof. 

2  feet  Chert. 
(?)  Limestone. 

In  the  different  drifts  of  this  shaft  we  noticed  the  following  faces: 

North-ivest  of  Shaft. 

Chert  layer  on  top. 

1  to  2  inches  Galena. 

8  inches  fissured  Chert,  with  thhi  seams  of  Galena  in  all  directions. 

J  inch  Galena. 

Limestone." 
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No. 

8. 

No. 

9. 

No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 
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South-east  of  shaft  is  Fig.  15.    The  Section  is  Fig.  25. 

ISTo.    1.    Chert  on  top. 

ISO.    2.    1  inch  Galena. 

JSTo.    3.    8  inches  soft,  rotten  Dolomitic  Limestone,  with    some  Clay  and 

streaks  of  rotten  Dolomite. 
No.    4.    2  inches  hardened,  white  silicious  Clay  rock,  with  many  crystals  of 

Galena,  J  to  1  inch  in  diameter. 
No.    5.    12  inches  tallow  Clay  and  red  Clay. 
No.    6.    6  inches  Chert,  with  small  seams  of  Galena. 
No.    7.    1  inch  hard  Clay  rock,  with  large  crystals  of  Galena. 
No.    8.    8  inches  red  Clay. 
No.    9.    12  inches  Chert. 
No.  10.    4  feet  2  inches  Limestone. 

The  silicious  Clay  rock  bears  on  its  under  side  numerous  impres- 
sions of  Dolomitic  crystals,  and  was  undoubtedly  originally  deposited 
on  crystalized  Dolomites.  At  present,  however,  this  Dolomite  is  re- 
placed partly  by  Tallow  Clay  and  partly  by  a  very  ferruginous  tough 
Clay. 

5.    The  Hardshaft  Diggings 

Extend  east  of  the  Crabtree  diggings  to  the  top  of  a  hill  which  lies 
near  the  center  of  the  north-east  quarter  of  the  Section.  They  cover 
an  area  of  ground  about  700  feet  wide  in  every  direction,  on  which  70 
to  80  shafts  have  been  sunk.  The  surface  of  the  ground  at  these  dig- 
gings is  from  125  to  155  feet,  and  the  principal  ore  beds  76  to  83  feet 
above  the  railway  level  at  Granby  station. 

The  General  Section  is  as  follows  :  the  number  of  feet  indicating 
the  greatest  observed  thickness  of  the  strata : 

No.  1.  6  feet  Soil  and  some  Gravel. 

No.  2.  8  feet  broken  Chert. 

No»  3.  12  feet  soft,  porous  Chert. 

No.  4.  24  feet  alternate  laj^'ers  of  Limestone  and  Cliert. 

No.  5.  2  feet  first  opening,  filled  with  Chert  and  with  red  Clay,  inclosing  some 

little  Galena. 

No.  6.  8  feet  alternate  layers  of  Limestone  and  Chert. 

No.  7.  8  feet  second  ore  opening. 

No.  8.  (?)  Limestone. 

In  the  second  opening  we  observed  the  following  characteristic 
faces  : 
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Near  Shajt  101, 

No.  1,    3  feet  Limestone,  with  streaks  of  Dolomite  and  pockets  of  tallow 

Clay. 
No.  2.    IJ  feet  white  or  light  yellow,  massive  Smithsonite. 
No,  3.    3  feet  Calamine,  with  small  pockets  of  Galena  in  the  upper  part. 
No.  4.    — —?  Limestone. 

This  is  the  only  place  in  South-west  Missouri  where  this  variety 
of  Smithsonite  (called  '^  White  Jack"  by  the  miners)  was  found  in 
large  quantity. 

Near  Shaft  95. 

No.  1.    Chert  top. 

No.  2.    2  inches  red  Clay  with  pieces  of  Galena. 

No.  3.    14  inches  Silico-calcite. 

No.  4.    1  inch  white  Sand,  with  a  seam  of  Galena  \  of  an  inch  thick. 

No.  6.    7  inches  Chert. 

No.  6.    1  inch  Sand  with  Galena. 

No.  7.    6  inches  Chert. 

No.  8.    1  inch  Sand  with  Galena. 

No.  9.    15  inches  Tallow  Clay  with  small  streaks  of  Dolomite. 

No.  10.  1  inch  Dolomite  with  Galena. 

No.  11.  3  inches  Chert. 


No.  12.  ?  Limestone. 


Near  Shaft  93, 


Chert  layer. 
f  14  inches  limestone  and  Chert,  with  Calcite  and  crystals  of 


1st  Opening ■{ 


Galena. 
2  inches  Chert. 
1  inch  Galena. 


[  8  inches  rotten  Dolomitic  Limestone  and  rotten  Dolomite. 

3  feet  Limestone. 
2  feet  Chert. 

4  feet  Chert,  with  five  seams  rotten  Limestone  1  to  2  inches 
2nd  Opening.. 

thick,  containing  much  Galena. 


NG....^ 


Near  Shaft  103. 
No.  1.    Chert  layer. 
No.  2.    4  inches  tallow  Clay. 

No.  4.    18  inches  Calamine,  with  pockets  of  Galena  2  to  3  inches  thick. 
No.  5.    36  inches  rotten  Dolomite,  white  Sand  and  red  Clay,  with  Galena  dis- 
seminated through  the  whole  mass. 
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This  Section  is  one  of  the  few  where  much  Galena  was  found 
below  the  solid  sheets  of  Calamine. 

6.    The  Frazier  Diggings  and  the  Chester  Shafts. 

The  Frazier  Diggings  are  situated  on  both  sides  of  a  small  valley, 
through  which  the  creek  enters  the  Granby  basin  from  the  south. 
They  occupy,  with  the  Chester  Shafts,  which  are  further  west,  a  space 
of  about  1600  feet  from  east  to  west  and  400  to  600  feet  from  north  to 
south.  From  170  to  180  shafts  have  been  sunk  here,  seven  of  which 
we  saw  in  process  of  operation.  The  surface  at  these  Diggings  is  105 
to  145  feet — the  principal  ore  beds  67  to  84  feet— above  the  railway 
level. 

These  Diggings  were  partly  worked  before  the  war  and  many  have 
been  re-opened  a  year  or  two  ago  for  the  purpose  of  getting  the  Cal- 
amine which  had  been  left  in  the  mines. 

The  General  Geological  Section  of  these  Diggings  is  as  follows: 

No.  1.  5  feet  Soil  with  some  Grrave]. 

No,  2.  20  feet  soft,  porous  Chert. 

No.  3.  1  foot  first  opening,  filled  with  red  Clay  containing  little  Galena. 

No,  4.  24  feet  Chert  layers. 

No.  5.  10  feet  second  opening-,  described  hereafter. 

No.  G.  2  feet  solid  Chert. 

No.  7.  ?  Limestone. 

The  second  opening  shows  the  following  various  Sections  : 

In  Mine  of  Shaft  ^18,  South-east  from  Shaft, 

No.  1.  Chert  layer. 

No.  2.  12  inches  Limestone. 

No.  3.  8  inches  Calamine  in  thin,  broken  slabs,  with  pockets  of  red  Clay  and 

tallow  Clay. 

No.  4.  1  inch  Sand. 

No.  5.  18  inches  Calamine,  with  small  pockets  of  tallow  Clay. 

No.  C.  8  inches  Calamine,  with  much  red  Clay  and  Sand. 

No.  7,  Chert  layer. 

In  the  Saine  Mine,  No7^th-east  fro7n  Shaft,     {Fig.  26.) 

No.  1.    4  feet  rounded  boulders  of  Limestone,  decomposed  on  the  outside  and 

surrounded  by  red  Clay  and  tallow  Clay. 
No.  2.    IJ  feet  Calamine,  with  small  pockets  of  tallow  Clay. 

In  the  Same  Mine,  South-vjesi  of  Shaft,     {Fig.  27.) 

No.  1.    Chert  layer. 

No.  2.    4  inches  tallow  Clay  and  Sand  mixed. 


No. 

1. 

No. 

2. 

No. 

8. 

No. 

4. 

No. 

5. 

No. 

3. 

No. 

2. 

No. 

3. 

No. 

4. 
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No.  3.    13  inches  Smithsonite,  solid,  of  grayish  brown  color,  and  fine-grained 

or  oolitic. 
No.  4.    18  inches  solid  Calamine. 
No.  5.    Chert  layer. 

Nea7^  Shaft  22-0,     {Fig.  28 ^j 

Chert  layer. 

4  inches  white  tallow  Clay,  with  crystals  of  Galena. 

10  inches  Chert. 

8  inches  Clay  and  Sand,  with  chunks  of  Cerussite  and  a  little  Galena. 

Chert  layer. 

At  Shaft  195, 

Chert  layer  on  top. 

8  inches  tallow  Clay,  with  Galena. 

24  inches  Sand,  rotten  Dolomite  and  tallow  Clay  in  alternate  bands. 

12  inches  Dolomite,  with  streaks  of  crystalline  Dolomitic  Limestone. 
No.  5.    21  inches  Calamine,  with  pockets  of  Blende  and  Galena. 
No.  6.    — — ?  Limestone. 

In  the  Same  IVIine,  only  10  feet   West  of  the  preceding  Section, 

No.  1.  Chert  layer. 

No.  2.  1 J  inches  tallow  Clay  and  red  Clay,  with  a  little  Galena. 

No.  3.  6  inches  gray  Clay  and  brown  Sand,  in  alternate  streaks. 

No.  4.  12  inches  red  Clay  and  Sand.  1 

No.  5.    1  inch  gray,  sillicious  Clay.  I  With  pockets  of  Ga- 

f-     lena  from  1  to  8 
No.  6.    8  inches  tallow  Clay,  with  some  Sand.  inches  thick. 

No.  7.    3  inches  Calamine,  with  some  tallow  Clay.  J 

In  the  Same  Mine^  15  feet  West  of  the  last  mentioned  Section,  loe  saio  : 

No,  1.  Chert  layer. 

No.  2,  4  inches  rotten  Dolomite. 

No.  3.  2  inches  gray  Clay,  with  streaks  of  Galena  and  Calamine. 

No.  4.  2  inches  Galena  in  patches. 

No.  5.  4  inches  rotten  Dolomite. 

No.  6.  12  inches  Dolomite  and  Sand  mixed. 

No.  7,  2  inches  Chert. 

No.  8.  ?  feet  Limestone. 

The  above  three  Sections,  taken  in  shaft  195,  at  one  and  the  same 
mining  face,  which  was  about  25  feet  wide  and  4  to  8  feet  high,  show 
very  plainly  the  rapid  changes  in  the  materials  filling  the  opening. 
The  solid  Dolomite  and  Calamine  in  the  first  Section  at  one  end  of  the 
face  for  about  20  feet  is  almost  entirely  replaced  by  various  Olays 
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and  Sands^  in  which  Galena  abounds  in  chunks  and  pockets.  About 
15  feet  farther  again,  in  the  Third  Section  mentioned,  Dolomite  ap- 
pears again,  but  Calamine  and  Galena  only  occur  in  small  streaks. 

We  will  add  here  two  more  Sections  from  openings  in  the  Frazier 
Diggings,  which  are  remarkable  for  a  large  development  of  solid  Cal- 
amine : 

Near  Shaft  BOO. 

No.    1,    3  feet  Limestone  with  bands  of  Dolomite  and  pockets  of  tallow  Olay. 

No.  2.  2  feet  Limestone  and  Dolomite  in  alternate  bands,  the  Dolomite  con- 
taining crystals  of  Galena. 

No,  3.  3  feet  solid  Calamine  with  some  Galena.  The  Dolomite  which  oc- 
curs only  in  small  quantities  in  the  3  feet  layer  of  Limestone,  grad- 
ually increases  and  predominates  in  the  lower  portions  adjoining 
the  Calamine. 

Near 'Shaft  23G. 

8  inches  Chert. 
4  inches  Sand, 

24  inches  red  Clay,  with  chunks  of  Galena. 
12  inches  Chert. 

36  inches  Calamine,  which,  in  some  other  places  near  this  shaft, 
occurs  6  feet  thick. 
No.    6.     (?)  Limestone. 

7.    The  Eastpoint  Diggings, 

Which  we  will  here  describe,  together  with  the  Bellew  and  Hopkins' 
Shafts,  form  a  belt  which  extends  from  the  Frazier  Diggings  about 
2,500  feet  in  the  direction  of  N.  50°  E.,  in  a  width  of  200  to  500  feet. 
Over  200  shafts  are  sunk  here,  some  of  which  we  have  been  able  to 
examine.  The  surface  of  the  ground  at  these  Diggings  is  from  105  to 
155  feet  above  the  railway  level  at  Granby  Station. 

The  diggings  at  Eastpoint  are  on  the  north-east  end  of  this  belt, 
on  the  northern  and  eastern  slope  of  a  ridge  which  gradually  rises  to- 
wards the  south-west. 

The  General  Section  at  these  diggings,  is  as  follows  : 

2  feet  Soil. 

14  feet  soft,  porous  Chert. 

18  feet  Chert  layers. 

1  foot  first  opening,  consisting  of  yellow  Clay  and  Sand,  with  loose 

chunks  of  Galena. 
No.    5.    7  leet  Silico-calcite,  in  some  place>s  replaced  by  alternate  layers  of 

Limestone  and  Chert. 


No. 

L 

No. 

2. 

No. 

8. 

No. 

4. 

No, 

5. 

No. 

1. 

No. 

2. 

No, 

3. 

No. 

4. 
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No,    6.    7  feet  second  ore-opening. 
No.    7.     3  feet  Chert  layer. 
No.    8.    (?)  Limestone. 

The  second  principal  ore-opening  shows  a  great  variety  of  compo- 
sition. 

We  give  the  following  Sections  of  it  as  being  the  most  character- 
istic : 

Near  Shaft  29f.,  North-ioest  of  Shaft. 

No.  1.  Chert  layer  above. 

No.  2.  6  inches  Galena,  in  patches. 

No.  3.  24  inches  Chert. 

No.  4.  6  inches  red  Clay. 

No.  5.  36  inches  Calamine. 

In  the  same  Mine,  South  of  Shaft, 

No.    1.    Chert  layer. 

No.    2.    1  inch  Galena. 

No.    3.    8  inches  Silico-calcite,  the  Limestone  partly  Dolomized  and  rotten  ; 

both  Limestone  and  Chert  contain  Galena  in  small  streaks. 
No.    4.    Limestone, 

Nea7'  Shaft  ^71.     {Fig.  29.) 

No.    1.    8  inches  Chert. 

No.    2,    1  inch  Galena,  connected  with  the  Chert  above,  and  flllino'  all  the 

indent  small  crevices  in  the  same. 
No.    3.    18  inches  Calamine,  with  tallow  Clay  and  Sand. 
No.    4.    6  inches  Chert. 


r  J  inch  Galena.     ] 
No.    5.     -j  J  inch  Calamine.  >  Forming  one-banded  layer. 
(J  inch  Sand.        J 


No.    G.    2  inches  Chert, 
No.    7.    Limestone  below. 

The  Bellew  Shafts, 

South-west  of  Eastpoint,  were  not  worked  at  the  time  of  our  visit 
They  were  filled  with  water.  They  had  been  worked  before  the  war 
and  were  re-opened  by  Mr.  Bellew  in  1872,  to  mine  the  Calamine 
which  was  left  at  the  bottom  of  old  Drifts  3  to  5  feet  thick.  This  Cal- 
amine was  of  the  very  best  quality,  of  nearly  black  color,  and  con- 
tained many  patches  of  Blende  and  Galena. 
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Hopkins'  Shaft, 


Is  situated  between  the  Frazier  and  the  Bellew  Diggings.    We  saw 
one  shaft  (No.  236,)  at  work,  which  had  been  sunk  through 


No. 

1. 

13  feet  broken  Chert. 

No. 

2. 

15  feet  soft,  porous  Chert. 

No. 

3. 

30  feet  Chert  layers. 

No. 

4. 

5  feet  principal  ore-opening. 

No. 

5. 

3  feet  Chert. 

No. 

6. 

(?)  Limestone. 

It  had  been  sunk  before  the  war,  and  was  re-opened  in  fall  1872^ 
to  work  out  the  Calamine. 

The  principal  ore-opening,  in  various  drifts  of  the  shaft,  showed 
the  following  strata : 

38  feet  North-west  from  Shaft. 

Chert  layer  above.      « 
2  feet  red  Clay. 

2  feet  Chert,  with  some  seams  of  Galena. 

3  feet  Calamine,  with  small  pockets  of  Blende  and  Galena. 
Chert  layer  below. 

70  feet  North  from  Shaft. 

8  inches  Chert.    , 

4  inches  yellow  Sand. 

20  inches  solid  Calamine. 

12  inches  Sand  and  tallow  Clay. 

Limestone  below. 

The  Galamine  forms  a  nearly  horizontal  layer,  1^  to  4  feet  thick, 
extending  40  to  50  feet  in  each  direction. 

8.    Mineral  Point  AND  Poor  Man's  Point  Diggings. 

The  diggings  at  Mineral  Point  and  at  Poor  Man's  Point,  situated 
on  a  strip  of  land  about  1,400  feet  long  and  400  feet  broad,  south  of 
Bellows'  shafts  and  of  East  Point  Diggings,  running  parallel  with  the 
latter.  About  60  shafts  have  been  sunk  on  this  ground,  2  of  which  we 
had  an  opportunity  to  examine.  The  surface  is  120  to  145  feet  and  the 
ore  beds  60  to  78  feet  above  the  railway  bed  at  Granby  station. 

The  General  Section  shows  the  following  strata: 


No. 

1. 

jSTo. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 
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3  feet  Soil. 

10  feet  broken  Chert. 

18  feet  soft  porous  Chert. 

25  feet  Chert  layers. 

6  feet  principal  ore-openino-. 

3  feet  Chert. 

(?)  Limestone. 

In  the  drifts  worked  in  the  iDrincipal  ore-opening,  we  noticed  the 
following  compositions  of  faces: 

In  the  mine  of  shaft  341,  north  of  shaft : 

G  inches  red  Clay  and  Sand,  with  loose  pieces  of  Galena. 
6  inches  yellow  tallow  Clay. 
1  inch  white  Sand. 
1  inch  tallow  Clay,  with  Galena. 
1  inch  Sand  and  red  Clay. 
6  inches  Calamine,  in  thin  sheets, 
24  inches  red  Clay. 
Chert  layer. 

In  the  same  mine,  south  of  shaft,  all  the  Calamine,  Sand;  and  tal- 
low Clay  had  given  out,  and  the  whole  face  consisted  of: 

4  feet  red  Clay,  with  loose  chunks  of  Galena,  J  to  60  pounds  in  weight, 
coated  with  Cernssite. 
Chert  layer. 

The  ore  formation  is  generally  parallel  to  the  surface  of  the 
ground,  dipping  with  the  slopes. 

Outside  of  the  Diggings  above  described,  about  200  shafts  are 
sunk  on  the  Granby  section,  making  a  total  of  nearly  1,200  shafts. 

Most  of  the  outside  shafts  struck  the  solid  bed  rock  in  a  depth  of 
from  15  to  70  feet  below  the  surface,  without  finding  any  ore.  All  at- 
tempts made  to  penetrate  through  this  solid  Limestone,  with  the  pur- 
pose of  finding  "  lower  openings,"  have  failed. 

As  far  as  known  at  present;  the  ore  formation  of  Granby  is  con- 
fined to  a  zone  rarely  thicker  than  10  feet,  and  lying  immediately 
above  the  solid  Limestone,  in  an  altered  and  more  or  less  broken  for- 
mation. The  disadvantage  of  this  limited  vertical  extent  of  the  ores, 
is,  however,  balanced  by  their  large  horizontal  extent,  which  is  un- 
doubtedly much  larger  than  has  been  brought  to  light  by  the  mining 
operations  to  the  present  day.  Especially  the  southern  part  of  the 
section,  and  some  parts  of  Sec.  7,  present  very  favorable  prospects. 
Around  the  Odd  Fellows'  Hall,  for  instance,  some  shafts  were  sunk 

G.S— 28. 


434  aEOLoaiGAL  survey. 


which  went  through  a  formation  very  similar  to  that  of  the  other  Dig- 
gings, mainly  consisting  of  broken  Chert,  and  of  soft  porous  Chert. 
In  some  of  these  shafts,  small  quantities  of  Lead  had  been  found. 
But  all  of  them  were  abandoned  on  account  of  the  water  rushing  in 
very  heavily  before  they  had  reached  the  solid  Limestone.  When 
worked  with  proper  pumping  machinery,  they  may  yet  strike  well- 
paying  ore  beds. 

Similar  favorable  prospects  exist  in  other  places,  in  and  outside 
of  Sec.  6. 

We  will  now  proceed  to  describe  various  Diggings  in  the  vicinity 
of  Granby  which,  though  not  yielding  largely  at  present;  prove  the 
vast  extent  of  the  ore-bearing  formation  in  this  district. 

We  begin  with  the 

Praieie  Diggings, 

Sec.  18,  T.  35,  R.  30  W.— about  2  miles  south  of  Granby,  near  the  nor- 
thern end  of  Oliver's  prairie. 

The  General  Section  in  this  part  of  the  prairi^-*,  is  as  follows  : 

5  feet  Soil  and  Gravel. 

15  feet  red  and  yellow  Sandstone,  which  frequently  crops  out  in  the  prairie. 
Limestone,  white  or  gra^y,  of  oolitic  structure  in  upper  laj^ers,  passing  into 
a  fine-grained  bluish  or  drab  variety  below. 

Deep  depressions  in  this  Limestone  are  filled  with  broken  Chert, 
Ghert'hrecGia^  red  Clay  and  loose  boulders  of  Sandy  Limestone.  Ga- 
lena occurs  in  small,  loose  sheets  between  the  boulders  and  in  single 
pieces,  adhering  to  the  Chert  or  lying  loose  in  the  red  Clay.  Also  a 
silicious  Cerussite,  (Dry-bone,)  often  partly  changed  to  Pyromor- 
phite,  and  some  Calamine  are  found  in  loose  pieces  in  the  Clay. 

These  Diggings  are  among  the  oldest  in  the  region,  being  dis- 
covered in  1850.  They  yielded  about  300,000  pounds  of  Galena,  in  the^ 
first  10  years,  but  are  not  worked  regularly  at  present. 

The  location  of  the  shafts  of  these  Diggings,  may  be  seen  in 
Fig.  30. 

Most  of  the  shafts  are  on  a  circular  space  of  ground  about  300 
feet  in  diameter,  east  of  Mr.  Davis'  house.  They  are  from  30  to  40 
feet  deep,  in  broken  Chert  and  in  boulders  of  sandy  Limestone,  the 
latter  sometimes  3  feet  in  diameter.  The  boulders  are  deposited 
in  a  depression  of  the  Limestone.  The  latter  was  struck  as  a  solid 
mass  in  the  surrounding  shafts,  at  D,  E  and  F,  at  a  depth  of  only  10  to 
15  feet      ■ 
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South-east  of  this  circle,  at  G  and  H,  red  Sandstone  crops  out  in 
the  prairie. 

About  800  feet  further  north,  (at  B,)  a  shaft  was  sunk  which 
passed  through  42  feet  of  broken  Chert  and  red  Clay,  with  some  Ga- 
lena in  sheets  and  in  thin  seams  in  the  Chert. 

At  shaft  A  the  masses  of  broken  Chert  and  of  large  Chert  slabs, 
were  70  feet  thick,  mixed  with  some  red  Clay,  but  containing  no  ore. 
Solid  Limestone  was  struck  below. 

Culpepper   Diggings. 

The  Culpepper  Diggings,  Sees.  1  and  2,  T.  25,  K.  30  W.,  are  4  to  5 
miles  east  of  Granby,  on  hills  20  to  30  feet  high,  covered  with  small 
timber,  and  extending  south  as  far  as  Oliver's  prairie.  The  higher 
portions  of  this  ground  are  covered  with  pieces  of  red  Sandstone, 
which  also  crop  out  in  several  places.  The  Sandstone  is  underlaid  by 
Limestone,  oolitic  in  the  upper,  gray  and  coarse-grained  infthe  lower 
layers. 

Galena  occurs  in  small  quantities,  either  in  small  crevices  of  the 
Limestone,  associated  with  Dolomite,  or  loose  in  red  Clay,  or  between 
broken  Chert,  which  overlies  the  Limestone  in  some  places. 

A  considerable  number  of  shafts  have  been  sunk  in  this  vicinity, 
but  the  whole  production  did  not  exceed  a  few  thousand  pounds  of 
Galena. 

In  a  shaft  in  Sec.  1,  sunk  by  Mr.  Houser,  we  observed  : 

10  feet  red  Clay. 

15  feet  soft,  porous  Chert. 

(?)  Silico-calcite,  with  small  pieces  of  Galena. 

Another  shaft  called  the  Hard  Shaft,  was  sunk  through  : 

12  feet  red  Clay. 

35  feet  Limestone  and  Chert,  with  a  vertical  seam  of  Dolomite  about  1  inch 
thick,  containing  crystals  of  Galena,  and  some  pieces  of  Blende.  The 
seam  closed,  however,  at  that  depth.  Similar  small  seams  of  Ga- 
lena in  Limestone,  were  observed  near  the  house  of  Mr.  Skip  worth. 

HvM  Diggings. 

The  Hem  Diggings  are  2  miles  west  of  Granby,  in  the  south-half 
of  Sec.  2,  T.  25,  R.31  W.,  on  the  south-west  slope  of  a  hill  rising  about 
40  feet  above  the  bottom  of  a  small  creek  which  runs  north-west  into 
Shoal  Creek. 

The  slopes  are  thickly  covered  with  broken,  dense,  white,  brittle 
Chert,  and  some  pieces  of  red  or  yellow  Sandstone. 
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The  shafts,  30  to  40  in  number;  struck  Limestone  after  penetra- 
ting 15  to  25  feet  of  broken  Chert  and  Chert-breccia.  This  latter  con- 
sists of  Chert  split  by  numerous  cracks  and  recemented  by  Quartzite, 
or  by  hardened  Clay.  Red  or  brown  sandy  Clay,  is  mixed  with  the 
broken  Chert. 

Galena,  in  small  pieces,  was  found  loose  in  the  Clay. 

The  production  of  these  Diggings  was  small.  They  were  worked 
in  1859,  then  abandoned^  and  will  soon  be  reopened  by  some  parties 
from  Granby. 

NEOSHO. 

At  Neosho  and  vicinity,  Galena  has  been  found  in  some  places, 
but  nowhere  as  yet  in  paying  quantities. 

The  formation  consists  of  Archimides  (Keokuk)  Limestone,  which 
appears  at  the  surface  in  many  places.  It  is  exposed  60  to  70  feet 
high,  at  the  southern  limit  of  Neosho,  on  Harold's  farm.  There  it  con- 
sists of  dark  gray,  coarse-grained  Limestone,  with  many  fossils,  and 
with  continuous  layers  as  well  as  irregular  concretions  of  white,  dense 
Chert.  The  upper  layers  of  the  Limestone  are  of  finer  grain  than  the 
lower  ones,  and  the  boulders  which  lie  above  the  solid  rock,  are  also 
fine-grained.  The  same  Limestone  forms  a  bluff  in  the  western  part 
of  Neosho,  near  the  "Big  Spring." 

In  some  places  this  Limestone  is  overlaid  by  strata  of  hard  Chert, 
of  soft,  porous  Chert,  and  of  red  Clay,  in  the  same  succession,  though 
of  less  thickness,  than  in  the  ore-bearing  formation  of  Granby. 

A  railroad  cut  in  the  N.  E.  qr.  of  Sec.  27,  T.  25,  R.  32  W.,  on  the 
land  of  Mr.  Hopkins^  shows  the  following  Section: 

4  feet  Boil,  with  pieces  of  broken  Chert. 

4  to  8  feet  hard,  solid  Chert,  ia  layers  separated  by  layers  of  red  Clay. 

2  to  3  feet  soft,  porous  Chert. 

3  to  7  feet  white,  entirely  disintegrated  Chert,  of  sandy,  and  in  places,  clay- 

ish  structure. 
(?)  "ilico-Calcite,  the  Limestone  of  which  is  fine-oTained  and  light-colored. 

The  Chert  layers  immediately  below  the  Soil,  are  solid  and  con- 
tinuous, rarely  broken,  and  2  to  8  inches  thick.  They  are  not  in  close 
contact  with  each  other,  but  leave  in  places  horizontal  clefts,  which 
are  in  part  empty,  in  part  filled  with  a  white,  fine,  silicious  powder,  or 
with  dry,  red  Clay. 

The  soft,  porous  Chert  below  them,  is  identical  with  the  formation 
in  Granby,  called  "  Cotton  rock  "  by  the  miners.  It  occurs  incohe- 
rent layers  2  to  5  inches  thick,  and  passes  gradually  into  the  disinte- 
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grated  sandy  Chert.  The  latter  encloses  irregular  lumps  of  soft,  po- 
rous Chert,  not  fully  disintegrated. 

This  locality  is  on  higher  ground  than  the  bluffs  near  Neosho,  pre- 
viously described.  All  the  strata  have  no  distinct  dip,  but  seem  to 
be  horizontal. 

In  Neosho,  a  well  was  sunk  by  Mr.  McKane,  passing  through  bro- 
ken layers  of  Chert  and  red,  sandy  Clay  between  the  layers.  In  sev- 
eral places  small  crystals  of  Galena  were  found  either  loose  in 
the  Sand,  or  sticking  to  small  pieces  of  Sandy,  fine- grained  Limestone. 
At  20  feet  depth  a  boulder  of  Limestone  was  struck  lying  on  red  Clay, 
with  some  loose  pieces  of  Galelia.  Several  old  diggings  may  be  seen 
on  Hickory  Creek,  south-east  of  Neosho,  where  Galena  has  been 
found  in  red  Clay,  under  broken  layers  of  Chert. 

The  Mosely  Diggings,  T.  26,  R,  32  W.,  Secs.  26  and  27, 

Eight  miles  west  of  Granby  and  4  miles  north  of  Neosho.  They  are 
situated  on  both  sides  of  a  small  valley  which  runs  north-east  to  the 
bottom  of  Shoal  Creek,  about  ^  mile  distant.  The  [Slopes  are  steep 
and  50  to  60  feet  high. 

The  Shafts  passed  through  Soil,  masses  of  broken  Chert,  broken, 
soft;  porous  Chert  and  accumulations  of  broken  masses  rounded  and 
partly  altered,  of  coarse-grained,  dark-gray  Limestone,  which  passes 
locally  into  a  fine-grained,  bluish  variety.  Between  these  masses  and 
boulders,  at  a  depth  of  45  to  60  feet,  irregular^seams  or  elongated  pock- 
ets of  Lead  and  Zinc  ores  were  struck,  lying  about  parallel  to  the 
Slope. 

Galena  is  found  as  seams  in  soft  and  rotten  Dolomite,  as  crystals 
adhering  to  Chert,  or  in  loose  pieces  in  the  Clay  between  the  boulders 
of  Limestone. 

Calamine,  frequently  enclosing  pieces  of  Galena  or  Blende,  occurs 
in  botryoidal  forms,  as  slabs,  with  the  Dolomite,  or  loose  in  red  Clay. 

These  Diggings,  formerly  yielding  very  largely,  (See  Swallow's 
Geological  Report,  1855),  are  but  little  worked  at  present. 

Near  the  south-east  corner  of  Sec.  27,  in  this  district.  Abbot  &  Co. 
sunk  a  deep  shaft  on  the  summit  of  a  hill.     It  passed  through  : 

No.    1.    20  feet  broken  Chert. 

No.  2.  50  feet  boulders  and  slabs  of  fine  grained  Limestone  and  broken  Chert 
layers.  Some  of  the  latter  contain  vertical  seams  of  Galena,  reach- 
ing J  an  inch  in  thickness.  These  seams  do  not  pass  into  the  un- 
derlying layers. 

No.  3.  30  feet  of  coarse-grained  and  dark-colored  Ijmestone,  containing  lay- 
ers and  concretions  of  Chert,  but  no  ore. 
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The  Sawyer  Diggings,  T.  26,  U.  32,  Sec.  27,  K  W.  Qr. 

At  this  locality  Culpepper  &  Sawyer  lately  began  work,  and  are 
sinking  two  shafts  about  30  feet  apart,  on  top  of  a  hill,  on  land  belong- 
ing to  the  Granby  Mining  and  Smelting  Company. 

They  dug  through  30  feet  of  broken  Chert,  and  then  struck  more 
solid  layers  of  Chert,  with  coarse  red  Clay,  in  which  some  loose  pieces 
of  Galena  and  Cerussite  were  found.  A  few  hundred  pounds  of  ore 
had  been  raised  at  the  time  of  our  visit. 

The  Conley  Diggings,  T.  26,  K.  82  W.,  Secs.  31  and -32,  Newton  County, 

Form  a  part  of  the  old  Cedar  Creek  Diggings— belong  to  Messrs. 
Thompson  &  Graves,  of  Joplin. 

They  are  situated  on  Spurgeon's  prairie,  and  extend  along  the 
west  slope  of  a  small  water-run  the,  deepest  point  of  which  is  not  over 
15  feet  below  the  surrounding  prairie.  Most  of  the  shafts  are  less  than 
20  feet  deep. 

A  narrow  run  of  loose  pieces  of  Cerussite  lying  in  red  Clay  comes 
to  the  surface  at  the  northern  end  of  the  Diggings,  and  dips  slightly 
towards  the  south,  so  that  it  is  about  20  feet  below  the  ground  at  the 
southern  end. 

The  whole  length  of  the  present  Diggings  is  about  500  feet. 

Galena  has  in  various  places  been  found  in  loose  pieces  at  a 
greater  depth.  In  the  centre  of  the  Diggings  a  shaft  has  been  sunk 
110  feet  deep.    It  passed  through 

No.  1.  15  feet  red  Clay,  with  a  "  run  "  of  loose  pieces  of  Cerussite  partly  pure, 
partly  sandy,  consisting  in  the  latter  case  of  disintegrated  po- 
rous  Chert,  strongly  impregnated  with  Carbonate  of  Lead. 

No.    2,    95  feet  broken  Chert,  with  some  red  Clay  and  Sand. 

The  shaft  did  not  reach  the  solid  Limestone. 

Another  shaft  was  sunk  at  the  south  end  of  the  Diggings  95  feet 
deep. 

At  a  depth  of  35  feet  some  Galena  was  found  adhering  to  pieces  of 
broken  Chert.  At  90  feet,  the  red  Clay  began  to  predominate  over 
the  Chert,  and  large  pieces  and  slabs  of  impure,  fine-grained  Zinc 
Blende  and  masses  of  dark-gray,  fine-grained  and  spongy  Quartzite, 
enclosing  crystalline  Zinc  Blende  were  reached. 

A  quarter  of  a  mile  west  of  these  Diggings,  in  Sec.  31,  a  *'run"  of 
pieces  of  heavy,  massive  Cerussite,  imbedded  in  red  Clay,  with  broken 
Chert  lies  near  the  surface.  The  ore-bearing  layer  is  about  2  feet 
thick,  and  lies  only  4  feet  above  the  Limestone.  The  latter  has  the 
appearance  of  being  a  part  of  a  large,  solid  body  of  rock. 
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The  Cornwall  Diggings, 

T.  26,  R.  33,  Sec.  36  S.  W.  qr.,  are  one  mile  south-west  from  the  Conley 
Diggings,  and  are  owned  by  S.  B.  Corn,  of  Joplin.  They  consist  of 
about  20  shafts,  situated  on  a  broad  and  gentle  slope  extending  from 
a  plateau  of  the  prairie  in  a  south-western  direction  down  to  a  hollow 
in  which  Lost  Greek  originates. 

Figure  31  is  a  topographical  sketch  of  the  diggings  and  a  Geolo- 
gical Section. 

The  layers  dip  toward  the  east.  The  Sandstone  crops  out  about 
200  feet  west  of  the  shafts,  in  a  belt  50  feet  broad,  and  running  south- 
west to  north-east. 

West  of  this,  layers  and  boulders  of  Chert  appear  on  the  surface. 
Through  these  latter  the  sheet  shaft  was  sunk  about  500  feet  west  of 
the  other  shafts.    The  Section  is  given  in  the  sketch. 

About  500  feet  south  of  this  shaft  the  Chert  layers,  cropping  out 
at  the  surface,  contain  some  small  seams  of  Galena. 

The  various  rocks  of  the  Section  of  the  Cornwall  shafts  show  the 
following  characteristic  features : 

The  Sandstone  is  micaceous,  mostly  gray,  occasionally  yellow  or 
reddish  in  the  upper  portions.  It  is  partly  very  hard,  not  very  friable 
and  of  medium-sized  grain.  Its  lower  layers  contain  some  Galena  in 
specks  or  in  seams,  between  the  layers.  All  the  strata  are  more  or 
less  broken.  A  layer  of  greenish  Clay,  varying  in  thickness  from  1  to 
Mfeet,  lies  in  places  between  the  strata  of  Sandstone;  3  to  6  feet 
Sandstone  being  above  and  2  to  4  feet  below  the  Clay. 

Loose,  rounded  pieces  and  often  large  chunks  of  Galena  are  im" 
bedded  in  this  Clay,  one  of  which  measured  1  by  1  by  2  feet. 

The  tallow  Clay  below  the  Limestone  is  strongly  mixed  with  Sand; 
the  latter  being  evidently  the  product  of  contrition  of  the  Sandstone, 
The  broken  Limestone  below  the  Clay  is  hard,  gray  and  coarse-grained. 
The  single  blocks  are  separated  from  each  other  by  red  Olay,  which 
contains  loose  pieces  of  Galena,  Cerussite  and,  in  some  places,  of  Ca- 
lamine. The  Limestone  contains  Bitumen,  in  cracks  and  cavities,  as 
well  as  crystals  and  crystalline  masses  of  Galena  and  specks  of 
Blende.  The  upper  partis  less  broken,  and  thinly  stratified  or  shaly, 
and  of  sandy,  fine-grained  structure.  This  part  contains  Galena  in 
streaks  betv/een  the  slightly  waving  layers. 


440  GEOLOGICAL  SURVEY. 


The  Baxter  Diggings, 

T.  26,  K.  33,  Sec.  1,  i  mile  south  of  the  Cornwall  Diggings,  are  also  re- 
presented on  Figure  31.  They  are  situated  at  the  head  of  Lost  Creek^ 
which  flows  south-west  to  Spring  River.  The  shafts  have  been  sunk 
through  masses  of  broken  Chert,  with  red  Clay  and  Sand  and  broken 
Limestone.  Galena  was  found  in  seams  and  specks  between  the 
layers  of  Chert  and  in  the  Limestone.  The  shafts  A  (see  sketch)  in 
the  northern  part  of  the  Diggings,  were  sunk  through  masses  of 
broken  Chert,  with  some  broken  Limestone.  Some  shafts  are  50  feet 
deep  without  reaching  the  solid  rock. 

Galena  was  found  also  in  loose  pieces  a  few  feet  below  the  sur- 
face, and  again  at  45  feet  depth  in  seams  in  the  Chert. 

B  B  are  shallow  diggings.  The  angular  broken  masses  of  coarse- 
grained and  somewhat  bituminous  Limestone  are  there  3  to  7  feet 
below  the  surface,  and  contain  thin  seams  of  Galena. 

The  shaft  C  is  20  feet  deep,  and  passed  through  6  feet  Sandstone 
before  reaching  the  broken  Chert. 

The  shaft  D  struck  solid  layers  of  Chert,  partly  mixed  with  Lime- 
stone (Silico-Calcite.) 

Carpentek's  Shaft, 

T.  25,  R.  S3  W.,  Sec.  2,  about  two  miles  south-west  of  the  Cornwall 
Diggings,  penetrated  the  following  strata : 

No.  1.  4  feet  Soil  and  loose  pieces  of  Chert. 

Xo.  2.  6  feet  grayish-white  Sandstone. 

No.  3.  8  feet  brown  and  green  Clay. 

No.  4.  3  feet  boulders  of  sandy,  fine-grained  Limestone. 

No.  5.  15  feet  alternate  layers  of  Limestone  and  Chert. 

No.  6.  (?)  Chert  layers. 

The  Limestone  between  the  Chert  layers  is  dark  and  coarse- 
grained, containing  Bitumen  in  cavities,  and  some  crystals  and  specks 
of  Galena  and  Blende. 

William's  Diggings, 

T.  26,  K.  33  W.,  Sec.  14,  on  Beef  Creek,  consists  of  a  number  of  shafts 
which  were  sunk  through  broken  Chert  and  Clay,  with  streaks  of 
Galena. 
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Sibley  Diggings, 

T.  24,  R.  34  W.,  Sec.  8,  are  1|^  miles  south  of  the  town  of  Seneca,  close  to 
the  line  of  the  Indian  Territory.  They  are  situated  near  the  top  of  a 
flat,  rolling  slope,  which  descends  northward  into  the  plain  of  Seneca. 
Mr.  Sibley  sunk  a  well  near  his  house,  and  3  shafts  about  600  feet 
east  of  it,  and  20  feet  higher  up  the  hill.  The  well  is  20  feet  deep,  and 
stands  in  broken  Chert  with  layers  of  brown  Clay,  and  large  quantities 
of  tallow  Clay  near  the  bottom.    The  3  shafts  passed  through  : 

JSTo.  1.    6  feet  cherty  soil. 

No.  2.  20  feet  red  and  yellow  sandy  Clay,  with  pieces  and  occasional  layers 
of  hard,  gray  Chert. 

No.  3.  40  feet  yellow,  sandy  Clay,  with  Chert  fragments  and  boulders,  and 
slabs  of  fine-grained,  yellow,  sandy  Limestone.  The  latter  inclos- 
ing some  Chert-breccia  and  occasional  crystals  or  crystalline 
masses  of  Galena.  Below  this,  soft,  rotten,  white  Chert  was 
struck. 

In  one  shaft,  at  a  depth  of  35  feet,  2  very  thin  sheets  of  Galena 
were  met  with  in  the  sandy  Clay  ;  one  being  2  feet  below  the  other. 
They  were  followed  15  feet  to  the  west,  in  which  direction  they  dipped 
at  an  angle  of  about  30°. 

Paying  quantities  of  ore  have  not  yet  been  discovered  in  this 
locality. 

The  Thurman  Diggings, 

T.  27,  K.  32  W.,  Sees.  29  and  30,  Newton  county,  are  owned  by  the 
Thurman  M.  and  S.  Co.,  and  leased  to  Mr.  Richards  of  St.  Louis.  The 
situation  of  the  Diggings  is  represented  on  the  sketch  (Fig.  32.) 

Several  hills,  30  to  40  feet  high,  separated  by  small  valleys  or 
hollows,  rise  east  of  a  small  creek  which  flows  south-west  into  Shoal 
Creek. 

The  shafts  are  situated  principally  along  these  hollows.  The 
southern  hollow  is  called  Eoarke's  and  the  shafts  in  it  extend  about 
one-fourth  of  a  mile  east  to  west,  and  800  feet  north  to  south.  At 
shafts  1  and  2,  (see  sketch,)  the  dark,  coarse-grained  Archimedes 
Limestone  was  struck  at  a  depth  of  less  than  40  feet  without  finding 
any  ore.  Only  small  quantities  of  Iron  Pyrites  occurred  occasionally 
in  the  Limestone.  Shaft  3  passed  through  Chert  and  fine-grained 
Limestone  in  slabs  and  boulders,  mixed  with  Chert  detritus  and  Clay^ 
inclosing  some  Galena  in  loose  pieces.  The  solid  Limestone  was 
struck  at  75  feet  depth. 
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Shafts  4  and  5  had  40  feet  of  broken  Chert,  with  sandy  Clay  of 
red  or  yellow  color,  in  which  some  loose,  rounded  pieces  of  Galena 
were  imbedded. 

A  number  of  shafts  have  been  sunk  near  the  mouth  of  the  north- 
ern hollow,  which  lies  one-fourth  to  one-half  mile  north  of  Roarke's 
Hollow.  They  are  sunk  in  the  bottom  land,  and  are  the  Thurman 
shafts  proper. 

Four  of  these  shafts,  sunk  at  distances  of  40  to  50  feet  from  each 
other,  and  35  to  40  feet  deep,  passed  through: 

No.  1.    5  feet  Soil,  with  pieces  of  Chert. 

No.  2.    30  to  35  feet  irregular  mixture  of  boulders,  slabs  and  irregular  frag- 
ments of  various  materials,  mixed  with  Clay. 

These  broken  materials  are  of  very  unequal  size,  becoming  larger 
with  the  depth.    They  consist  of: 

1— Crayish  white,  hard,  angular  Chert  iu  large  slabs  or  fragments  of  1  to  3 
feet  diameter,  sometimes  cemented  by  sandy,  regenerated  Limestone. 

2— Chert-breccia,  the  angular  pieces  of  Chert,  from  pea  to  head  size,  cemented 
by  a  yellow  or  brown,  fine-grained,  sandy  Limestone,  which  in  its  mass 
contains  specks  and  iDockets  of  crystalline  Galena  and  Blende. 

3— Bounded  boulders,  1  to  3  feet  in  diameter,  of  soft,  coarsely  crystalline,  red- 
dish gray,  Dolomitic  Limestone,  rotten  on  the  outside,  and  containing 
seams  and  aggregates  of  Galena. 

4~Pieces  of  Chert  of  fist  to  head  size,  with  adhering  crystals  of  Galena ;  also, 
masses  of  Calamine  in  botryoidal  forms,  inclosing  crystals  of  Galena. 
The  latter  are  sometimes  mixed  with  pure,  crystalized  Calcite,  and  with 
yellow  or  red,  porous  and  Dolomitic  Limestone,  also  inclosing  small 
crystals  of  Galena. 

The  Clay  is  either  plastic,  ferruginous  and  gritty  or  impalpable 
and  fat  (tallow  Clay),  and  contains  loose  pieces  of  Galena,  rounded 
and  coated  with  Oerussite. 

Most  of  the  above  materials  contain  Galena  only  at  a  depth  of 
about  30  feet. 

From  800  to  400  feet  north  of  these  shafts,  in  the  open  valley,  some 
old  shafts  had  struck  broken  layers  of  bluish  black,  micaceous  Slate 
thinly  stratified — probably  belonging  to  the  Goal  Measures. 

The  Locke  Shaft  (see  sketch)  is  sunk  a  few  hundred  feet  north-east 
of  the  Thurman  Shafts,  on  the  summit  of  a  hill,  being  about  30  feet 
above  the  valley.    It  passed  through  : 
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ISTo.  1.    6  feet  cherty  and  sandy  Soil. 

No.  2.    30  feet  broken  Chert,  with  a  little  sandy  Clay. 

No.  8.  29  feet  very  laro^e,  angular,  broken  masses  of  Silico-calcite,  consisting 
of  about  two-thirds  of  Chert  and  one-third  of  fine-grained,  gray 
Limestone.    The  Chert  sometimes  contains  small  seams  of  Galena, 

These  large,  broken  masses  are  often  cemented  together  by  a 
coarse-grained,  yellowish  gray  Limestone,  inclosing  small  pieces  of 
angular  Chert. 

Below  these  rocks  is  a  coarse,  solid  Conglomerate  of  broken,  white 
Chert  and  of  boulders  of  bluish  gray  Limestone  cemented  by  yellow, 
sandy  Limestone — the  latter  containing  crystals  of  Galena  one-fourth 
to  one-half  inch  in  diameter,  distributed  through  its  whole  mass.  This 
latter  Limestone  is  evidently  of  a  more  recent  formation,  simultane- 
ous with  the  deposition  of  the  ores. 

The  McCoy  Shafts  (see  sketch)  are  sunk  east  of  the  Locke  Shaft, 
on  the  ridge  and  in  the  hollow.  They  were  worked  in  1872,  but  had 
been  abandoned  at  the  time  of  our  visit.  The  shafts  on  the  southern 
slope  of  the  hollow  struck  yellow,  calcareous  Sandstones  and  solid 
Archimedes  Limestone  without  finding  any  ore.  But  those  on  the 
same  hill  with  the  Locke  Shaft  had  considerable  quantities  of  Galena, 
principally  connected  with  a  yellow,  fine-grained  or  clayish,  calcare- 
ous Sandstone,  probably  formed  from  residuary  Sand  from  dissolved 
Limestone.  The  Galena  is  also  found  adhering  to  Chert  or  loose  in 
red  Clay ;  also,  in  reddish  gray  regenerated  Limestone,  which  incloses 
Chert  fragments.  The  yellow  Sandstone  also  contains  seams  of  Cerus- 
site. 

One  quarter  of  a  mile  south-east  from  Thurman  Village,  on  the 
southern  slope  of  a  hill,  Mr.  Summers  sunk  a  shaft  which  struck  the 
solid  Limestone  below  solid  Chert,  at  a  depth  of  20  feet.  He  went  36 
feet  into  it  without  finding  any  ore. 

The  Johnson  Diggings, 

T.  27,  R.  32,  Sec.  20,  west  half,  near  centre,  (Newton  county,)  two 
miles  north  of  Thurman  Diggings,  are  controlled  by  Mr.  S.  B.  Corn,  of 
Joplin. 

As  may  be  seen  from  sketch,  (Fig.  32,)  six  shafts  are  sunk  near  the 
head  of  a  little  hollow,  which  runs  south-west  towards  the  Thurman 
Diggings. 

Shaft  1  seems  to  have  struck  large  boulders  of  coarse,  gray  Lime- 
stone, inclosing  some  fluid  Bitumen,  crystals  of  Galena  and  angular 
pieces  of  Chert. 

The  shafts  3  to  6  are  about  30  to  40  feet  deep.  They  passed  through 
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masses  of  broken  Chert,  with  boulders  of  coarsely  crystalline,  light 
gray  Limestone  and  through  boulders  of  sandy,  rotten  Dolomite^ 
sometimes  in  banded  sheets.  Loose  pieces  of  Galena  are  found  with 
these  materials,  forming  thin  and  narrow  runs  a  few  feet  below  the 
surface,  and  occurring  again  20  to  30  feet  deep  in  larger  quantity. 
The  Galena  is  often  adhering  to  pieces  of  Chert  Brown  Clay  and 
tallow  Clay  are  found  in  large  streaks  and  masses.  Occasionally  loose 
chunks  of  Calamine  occur,  inclosing  crystals  of  Galena, 

The  Carney  Diggings, 

Situated  in  T.  27,  E.  33,  Sec.  15,  near  center  of  Section,  Jasper  county^ 
3  miles  south-west  of  Joplin,  close  to  the  dividing  line  between  the 
water-sheds  of  Shoal  Creek  and  Turkey  Creek.  They  are  controlled 
by  Messrs.  Chapman  &  Riggin,  of  Joplin.  In  the  lower  part  of  a 
small  valley  descending  south-west  towards  the  Shoal  Creek  valley, 
a  number  of  shafts  had  been  sunk  several  years  ago.  They  passed 
through  58  feet  of  Chert  in  fragments  and  layers,  and  then  struck  rot- 
ten Dolomite  with  small  pieces  of  Chert  and  streaks  of  Galena  or 
Blende  1  inch  to  2i  inches  thick.  The  shafts  were  then  abandoned^ 
owing  to  the  inability  of  raising  the  water  which  was  met  with  in 
considerable  quantity.  At  present  a  new  shaft  is  being  sunk  close 
by.  Other  shafts  were  commenced  a  few  hundred  feet  up  the  hollow, 
for  the  purpose  of  testing  the  locality.  They  passed  through  similar 
materials  to  those  in  the  lower  shafts,  but  did  not  reach  any  ore. 
In  one  of  these  shafts  a  boulder  of  grayi»h-red  Sandstone,  2  feet 
thick,  was  struck  20  feet  below  the  surface  in  broken  Chert.  One 
shaft  passed  through  20  feet  of  broken  Chert,  and  then  through  20 
feet  of  bluish-gray  Limestone  with  segregations  of  bitumen.  The  whole 
surface  at  these  diggings,  especially  the  upper  part  of  the  valley,  is 
covered  with  pieces  and  angular  slabs  of  gray  or  red  Sandstone. 

The  Budlong  Diggings, 

About  i  of  a  mile  north  of  the  Carney  Diggings,  and  on  high  ground 
on  the  summit  of  the  ridge.  Three  shafts  were  sunk  near  together  by 
Moffet  &  Sergeant,  of  Joplin,  on  Mr.  Budlong^s  land.  All  had  a  run 
of  loose  pieces  of  Cerussite,  ("  wool-mineral,")  3  to  5  feet  below  the 
soil,  in  red  Clay,  mixed  with  loose  pieces  of  hard  Chert,  and  some 
Sand.  This  formation  of  broken  Chert  continued  for  30  feet  down 
without  any  farther  ore. 

South-west  of  these,  another  shaft  was  sunk  30  to  40  feet  deep  in 
broken  Chert  mixed  with  red  Clay  and  some  loose  pieces  of  Galena. 
The  whole  surface  at  these  diggings  is  covered  with  pieces  of  hard ^ 
white  Chert. 
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II.    THE  DEPOSITS  OF  TURKEY  CREEK  DISTRICT. 


The  Lead  and  Zinc  Mines  of  Turkey  Creek  District  are  situated  in 
the  south-western  part  of  Jasper  county,  extending  principally  along 
the  courses  of  several  small  creeks  which  run  in  a  north-western  or 
northern  direction  into  Turkey  Creek,  the  latter  flowing  nearly  due 
west.  The  greatest  number  of  Mines  are  on  both  sides  of  the  most 
eastern  of  these  creeks,  namely :  Joplin  Creek. 

About  1  mile  farther  west  is  a  small  run  of  water  along  the  hol- 
low of  Lone  Elm^  in  which  the  Lone  Elm  Diggings  are  situated. 

Three  miles  west  of  Joplin  Creek,  or  about  2  miles  west  of  Lone 
Elm,  the  Leadville  Diggings  extend  along  the  third  of  these  branches. 

Still  farther  west,  2  miles,  are  the  Stevens'  Diggings,  i  mile  south 
of  Turkey  Creek,  on  Stevens'  Branch  ;  and  finally  1  mile  west  of  the 
last  named  Diggings  and  about  5  miles  west  of  Joplin,  we  find  the 
Bentley  Diggings,  on  another  similar  branch. 

THE    JOPLIN    MINES. 
Along  Joplin  Creek,  will  be  described  in  the  following  order : 

a.     U'ppe7^  Joplin  Creek  Diggi?igs. 

No.  1.  Cox  &  Pierce's  and  Thomas'  Diggings. 

No.  2.  Schott  Diggings. 

No.  3.  Jasper  No.  1  Diggings  on  Power's  Hill, 

No.  4.  Short  &  Temple's  Diggings. 

No.  5.  Jasper  No.  2  Diggings, 

No. 
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h.     Middle  Joplhi  Creek  Diggings. 

No.    7.  Porter  Diggings. 

No.    8.  Orchard  Diggiugs. 

No.    9.  Moon  Diggings  and  East  Joplin  Diggings. 

No.  10.  Four  Corner  Diggings. 

No.  11.  Murphysburg  Hill  Diggings. 

No.  12.  McCrum  Diggings. 

c.     Lower  Joplin  Creek  Diggings. 

No.  13.    Joplin  Valley  Diggings. 

We  have  added  to  this  Report  a  Topographical  sketch,  represent- 
ing the  whole  mining  district  along  the  valley  of  Joplin  Greek. 

The  strata  throughout  this  mining  district  is  generally  very  irreg- 
ular in  their  character  and  relative  position,  often  varying  considerably 
within  short  distances. 

Near  the  summits  of  the  hills  or  ridges,  we  find  sometimes  places 
with  pretty  regular  formation,  but  rarely  entirely  undisturbed.  The 
ores  are,  however,  generally  less  concentrated  at  such  points.  The 
succession  of  rocks  on  the  slopes  remains  the  same  sometimes  for 
long  distances,  but  the  layers  are  always  of  very  variable  thickness. 
The  position  of  the  layers  is  generally  strongly  disturbed,  especially 
in  the  lower  part  of  the  slopes.  The  layers  almost  invariably  dip 
with  the  slopes.  In  the  bottoms  all  materials  are  frequently  broken 
up  :  the  Chert  into  angular  fragments,  the  Limestone  into  large  blocks 
or  slabs,  which  are  rounded  into  '^  boulders"  when  softened  by  altera- 
tion. A  certain  regularity  of  succession  is  nevertheless  perceptible 
for  many  miles  along  the  upper  part  of  Joplin  Creek.  But  the  dig- 
gings in  the  bottoms  of  the  lower  or  northern  part  of  the  creek  show 
but  rarely  anything  else  except  immense  accumulations  of  more  or 
less  finely  broken  Chert,  and  only  occasionally  masses  of  altered  Lime- 
stone or  of  Dolomite  crushed  and  irregularly  mixed  with  the  broken 
Chert. 

A.— THE    UPPER    JOPLIN    CR-EEK    DIGGINGS. 

1.    The  Cox  &  Pierce  and  the  Thomas  Diggings, 

Sec.  12,  T.  33,  E.  27,  S.  W.  qr.,  on  Pitcher's  land,  leased  by  Moifet  c% 
Sergeant.' 

A  number  of  shafts  have  been  sunk  on  the  west  slope  of  a  slight 
depression,  indicated  on  our  topographical  sketch.  They  cover  a  belt 
of  ground  about  800  feet  long  from  north  to  south;  and  10  to  20  feet 
broad. 
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iShaft  A  is  the  deepest,  and  has  the  following  section : 

2  feet  Soil. 

20  feet  yellow  Claj^,  with  pieces  of  Chert. 

3  feet  black  slaty  Clay. 

16  feet  rounded  boulders  of  sandy  Limestone,  containing  seams  and  crystal- 
line masses  of  Galena,  with  tallow  Clay  and  yellow  Chert  Sand  be- 
tween the  boulders. 

This  sandy  Limestone  is  fine.o-rained,  and  contains  some  Bitumen 
in  cracks  and  cavities. 

30  feet  Conglomerate,  formed  by  pieces  of  broken  Chert  and  loose  crystalline 
masses  of  Galena,  cemented  by  calcareous  Clay,  or  by  argillaceous, 
regenerated  Limestone.    Also,  specks  of  Blende  occur  in  it. 

12  feet  ore-opening,  consisting  of  an  irregular  mass  of  boulders  of  fine-grained 
yellow,  sandy  Limestone,  with  chunks  of  crystalline  Blende,  in  fine 
gray,  calcareous  Sand. 

10  feet  broken  Chert,  partly  cemented  by  dark  blue  Clay. 

At  B  (see  sketch)  2  shafts  have  been  sunk  30  feet  deep,  and  are 
connected  by  a  drift.    They  passed  through  : 

3  feet  Soil. 

20  feet  yellow,  gray  and  white  Clay,  in  streaks,  with  pieces  of  Chert. 

4  feet  ore-bearing  "  ran,"  yellow  or  brown  sandy  Clay,  with  loose  pieces  of 

Galena  in  paying  quantities. 

The  run  of  Galena  extends  for  about  100  feet  from  north  to  south , 
being  6  to  8  feet  wide.  Below  it  are  Ohert  with  Clay,  and  some  little 
Galena. 

The  shaft  at  0  was  sunk  65  feet  deep  through  Soil,  20  feet  yellow 
sandy  Clay,  20  feet  broken  Ohert  with  sandy  Clay  and  some  Galena. 
Then  a  layer,  2  to  3  feet  thick,  of  black  Slate,  was  struck,  dipping 
nearly  vertically  between  boulders  of  altered  sandy  Limestone.  The 
shaft  followed  this  Slate  downward  for  22  feet,  without  reaching  the 
end  of  it.  At  60  feet  depth,  some  loose  pieces  of  Galena  were  found 
in  the  red  Clay  between  the  boulders. 

The  Thomas  Diggings  are  about  200  yards  north-east  of  the  Cox 
Diggings  (see  sketch). 

The  shafts  are  25  to  30  feet  deep,  sunk  through  Soil  and  broken 
Ohert,  mixed  with  Sand  and  rotten  Dolomite.  Loose  pieces  of  Ga- 
lena were  found  in  the  Sand,  but  hardly  enough,  so  far,  to  pay  work- 
ing. 

2.    ScHOTT  Diggings. 

The  Schott  Diggings,  E.  hf.  Sec.  11,  T.  27,  R.  33,  on  Pitchers  land, 
leased  by  Mr.  Schott. 
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Four  shafts  have  been  sunk  on  a  low  slope  dipping  north-east, 
toward  Joplin  Creek. 

One  shaft  is  15  feet  deep,  and  struck,  immediately  below  the  Soil, 
layers  of  black  Slate  belonging  to  the  Coal  Measures. 

The  other  shaft  passed  through  : 

5  feet  Soil. 
10  feet  boulders  of  coarse-grained,  somewhat  bituminous   Limestone,  with 
layers  of  Chert  in  it. 

No  ore  has  been  reached  as  yet. 

3.    Jasper  Digging^s,  JSTo.  1. 

The  Jasper  Diggings  No.  1,  S.  E.  qr.  of  N.  E..qr.  of  Sec.  11,  T.  27, 
R.  35,  on  Power's  Hill,  worked  by  the  Jasper  Lead  and  Mining  Com- 
pany. 

This  hill  rises  about  20  feet  above  the  bottom  of  the  creek,  on 
the  west  side,  and  presents  about  the  following  General  Section,  the 
maximum  thickness  of  every  stratum  being  given  : 

5  feet  sandy  Soil, 

20  feet  yellow,  fine  sandy  Clay. 

20  feet  broken  Chert,  with  streaks  and  patches  of  Galena,  partly  loose,  partly 

in  seams  in  the  Chert. 
5  feet  Dolomite  and  Dolomitic  Limestone,  banded  horizontally,  containing 
layers  of  Galena  and  of  Calamine. 

15  feet  small  boulders  (about  head  size)  of  gray,  fine-grained  Limestone. 
Loose  masses  of  Galena  and  Blende  occur  between  the  boulders. 
Seams  of  these  ores  are  also  found  occasionally  in  the  boulders  them- 
selves, especially  when  the  rock  is  softened  and  sandy. 

20  (?)  feet  alternate  layers  of  gray,  fine-grained  Limestone  and  Chert,  with 
large  openings  filled  with  red  Clay.  The  layers  are  broken  and  dis- 
turbed. Galena  and  Blende  occur  in  loose  pieces  in  the  red  Clay, 
and  in  seams  in  the  Limestone,  and  in  the  Chert. 

The  runs  of  Dolomite  below  the  broken  Chert,  are  in  places  rotten 
and  crushed,  and  are  then  mixed  with  fragments  of  Chert,  and  with 
a  considerable  quantity  of  loose,  mostly  rounded  pieces  of  Galena. 

The  Dolomite,  when  fresh  and  solid,  forms  alternate  bands  with 
dark,  gray  dolomitic  Limestone,  passing  into  Dolomite. 

Toward  the  north,  these  runs  thin  out,  and  then  the  Chert  lies  di- 
rectly on  boulders  of  softened  sandy  Limestone. 

The  Blende  occurs  in  very  irregular  streaks  and  pockets,  in  the 
dolomitic  rocks. 
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The  Galena  occurs  in  horizontal  seams,  2  to  5  inches  thick,  sepa- 
rated by  1  to  2  feet  of  rotten  Dolomite,  extending  3  to  5  feet  in  width, 
and  40  to  60  feet  in  length. 

4.    TisB  Short  Diggings  and  the  Temple  Diggi.n^gs,  T.27,  R.  33,  Sec.  11,  N.  E,  Qr 

Are  situated  on  the  left  side  of  Joplin  Creek,  north-west  from  Powers' 
Hill,  on  a  level  slope,  rising  10  to  20  feet  above  the  level  of  the  creek. 
The  General  Section  of  these  Diggings  shows  the  following  strata, 
which  however,  are  very  irregular  in  character^and  thickness  : 

No.    1.    3  feet  Soil. 

ISTo.    2.    5  to  15  feet  Clay,  yellow  or  ^ray,  and  often  mixed  with  broken  Chert. 

IntheFel-  f  J  foot  black  Slate, 

ton  shaft,    j 


near  the 
summit  of 
the  Slope, 


3  feet  gray  Clay,  with  some  pyrites. 

1-2  foot  pyrites. 

No.  4.  3  to  30  feet  boulders  of  Sandy  Limestone,  which  often  contain  in  their 
altered  portions  small  cr^^stalline  masses  of  Galena  and  Blende, 
also  segreo-ations  of  fresh  semi-fluid  Bitumen. 

No.    4.    0  to  12  feet  solid  Chert-layers,  with  only  occasional  specks  of  Galena. 

No.  5.  4  to  7  feet  Chert-breccia,  the  angular  pieces  of  Chert  cemented  by  a 
gray,  silicious  mass,  or  by  pyrites  frequentlj^  enclosino^  crystals 
and  specks  of  Galena. 

No.  5,  2  to  6  feet  Dolomite,  partly  fresh  and  rose-3olored,  partly  loose,  sof  I: 
and  sandy,  and  black  from  Bitumen.  It  is  the  principal  ore-bear- 
ing rock  containing  Galena  in  streaks  and  loose  chunks  and  Blende 
in  crystalline  masses. 

No.    G.    (?)  Limestone,  (perhaps  boulders)  below. 

These  Diggings,  especially  the  upper  shafts,  are  remarkable  for 
the  occurrence  of  pyrites  in  considerable  quantity,  often  connected 
with  black  Slate  and  dark  gray  Clay.  Some  of  the  ore-deposits  here 
to  a  considerable  extent,  somewhat  resemble  the  openings  of  Granby. 

Fig.  33  represents  a  cave  discovered  in  a  shaft  of  the  Temple  Dig- 
gings. This  cave,  although  in  close  proximity  to  the  ore-deposits,  as 
seen  in  the  figure,  contains  no  ore,  but  only  Clay. 


No. 

1. 

Boulders  of  sandy  Limestone. 

No. 

2. 

Dolomite  Sand,  with  Galena. 

No. 

3. 

Chert-layer. 

No. 

4. 

lied  Clay. 

No. 

5, 

Chert-layers  (cap-rock)  of  the  caye. 

No. 

6. 

Limestone  boulders. 

G.S.— 29. 


450  GEOLOGICAL     SURVEY, 


No. 

1. 

^0. 

2. 

No. 

3. 

No. 

4. 

No. 

1. 

No. 

2. 

No. 

3, 

5.    Jasper  No.  2  Diggings,    T.  27,  R.  33,  Sec.  11,  N.  E.  Qr, 

On  Pitcher's  land,  leased  by  the  Jasper  Lead  and  Mining  Com- 
pany. These  Diggings  are  situated  close  to  Joplin  Creek,  on  the  east 
side,  opposite  the  Temple  and  the  Short  Diggings,  and  extend  as  far 
as  Swindle  Hill. 

The  Shafts  which  form  the  most  southern  portion  of  these  Dig- 
gings, show  the  following  formation: 

3  feet  Soil. 

15  feet  broken  Chert. 

15  feet  boulders  of  dark-gray,  coarse-grained  bituminous  Limestone. 

2  feet  Breccia,  consisting  of  Chert  pieces,  cemented  by  hard,  gray  sih- 
cious  rock,  containing  much  pyrites,  Galena  and  Bitumen. 

One  Shaft  disclosed  somewhat  different  strata,  as  follows: 

3  feet  Soil. 

10  feet  broken  Chert. 
5  feet  shal}^  white  Limestone,  with  pyrites  in  cracks  and  between  the 

layers. 
No.    4.    2  feet  dark-colored,  somewhat  hardened  clayish  Sand,  containing  some 
Bitumen  and  crystals  of  Galena. 

In  the  bed  of  the  Creek  Mr.  Jackson  sunk  two  Shafts  in  loose  de- 
tritus, mostly  Chert,  and  struck  larger  masses  of  Limestone  at  a  depth 
of  15  to  20  feet^  with  irregular  cavities  formed  by  erosion,  in  which 
loose  pieces  of  Galena  were  found  in  Clay  and  Sand, 

About  1,000  feet  further  down  the  Creek,  opposite  Swindle  Hill, 
the  Jasper  Company  sunk  their  pump  Shaft,  No.  2.,  (marked  p.  s.  on 
our  map,)  which  struck  a  thick  layer  of  black  Slate  and  Clay  belong- 
ing to  the  Coal  Measures. 

This  Shaft  passed  through  : 

No.    1.    4  feet  Soil. 

No.    2.    6  feet  rounded  Cliert  and  Gravel. 

No.    3.    40  feet  black  Slate  and  Clay,  with  pieces  of  Chert. 

No.    4.    8  feet  Limestone,  broken  in  parts. 

No.  5.  25  feet  broken  Chert,  Limestone  and  Dolomite  mixed.  Galena  in 
small  quantities  occurs  with  the  Dolomite  also  in  altered  Lime- 
stone, or  adhering  to  Chert  fragments. 

No.  6.  7  feet  boulders  of  fine-grained  Limestone,  with  some  Bitumen  and 
Galena  in  the  altered  portions. 

No.    7.     5  feet  alternate  layers  of  Limestone  and  Chert. 

No.    8.    95  feet. 

Black  Slate  was  struck  in  several  other  shallow  Diggings  in  this 
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vicinity^    The  opinion  prevailing  among  the  miners  that  no  ore  is 
found  below  this  Slate,  prevented  the  continuation  of  these  Shafts. 

These  Slates  are  residuary  deposits,  probably  remnants  of  de- 
stroyed Coal  Measure  Strata,  and  can  neither  prove  nor  disprove  the 
presence  of  ore-beds  in  the  underlying  rocks. 

6.    Diggings  on  Swindle  Hill. 

As  shown  on  our  Topographical  sketch  of  the  Joplin  Lead  district^ 
the  Swindle  Hill  rises  about  40  feet  above  Joplin  Creek,  north-west  of 
the  Short  Diggings. 

East  of  the  hill  a  number  of  Shafts  form  a  belt  from  south  to 
north,  containing  the  Holston  Diggings,  on  the  west  side,  and  the 
Uhambers  Diggings  and  Powers  Diggings  on  the  east  side  of  the  Creek. 

The  Holston,  Chambers  and  Southern  Powers' Diggings  are  pretty 
shallow,  (not  over  30  feet  deep),  and  passed  through  Soil  and  broken 
Ohert,  then  striking  boulders  of  fine-grained  Limestone  and  Galena 
in  loose  pieces,  in  calcareous  Sand  between  the  boulders. 

The  northern  Shafts  of  the  Powers'  Diggings  went  50  to  55  feet 
deep,  and  were  very  similar  to  the  Jasper  No.  2  Diggings.  The  prin- 
cipal ore-bearing  rock  is  Dolomite  3  to  10  feet  thick,  lying  about  30 
feet  below  the  surface. 

It  is  white,  rose,  brown  or  black.  The  latter  variety  is  colored  by 
Bitumen,  which  frequently  occurs,  and  is  always  accompanied  by  con- 
siderable quantities  of  Blende  and  of  Galena. 

The  solid  underlying  Limestone,  perhaps  the  bed-rock  of  the  ore 
formation,  nearly  reaches  the  surface  on  the  summit  of  Swindle  Hill. 

The  Nelson  shaft  (see  Fig.  3i)  struck  this  Limestone  solid  and 
coarse-grained,  at  a  depth  of  6  feet,  and  went  40  feet  into  it;  without 
reaching  a  different  stratum,  and  without  finding  a  trace  of  ore.  North 
and  west  of  this  point,  the  Limestone  must  have  a  sudden  dip,  as  all 
the  shafts  sunk  in  these  directions  struck  thick  masses  of  Chert,  and 
of  boulders  of  Limestone. 

The  Hurlbut  shaft,  the  Jasper  No.  3  shaft  and  the  S\vindle  shaft, 
all  situated  on  the  western  and  northern  Slope  of  the  hill,  show  pretty 
nearly  the  same  geological  character.    They  were  sunk  through — 

:No.  1.    1  to  10  feet  Soil  and  Gravel. 

No.  2,    20  feet  broken  Chert. 

No.  8.    2  to  10  feet  slialy,  white  Limestone,  with  some  Bitumen. 

No.  4.    5  to  15  feet  Chert-breccia,  with  specks  and  seams  of  Galena  and 

Blende. 
No.  0.    6  to  8  feet  soft  Dolomitic  Limestone,  with  streaks  of  Dolomite,  and 

with  large  quantities  of  Galena  and  Blende,  deposited  in  "runs." 
No.  6.    (?)  boulders  of  Limestone,  with  Bitumen  and  some  Galena. 
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Some  shafts  met  with  black  Slate  below  the  soil,  as  much  as  20 
feet  thick  in  places. 

Among  the  Diggings  situated  on  Swindle  Hill,  the  Swindle  Dig- 
gings are  the  most  important,  having  produced  an  immense  amount 
of  ore  (several  millions  of  pounds)  within  the  last  two  years. 

Figure  34 

Represents  the  Section  through  the  Swindle  shafts,  and  shows  also  a. 
longitudinal  Section  of  the  main  run  of  ore : 

No.  1.  Solid  Limestone  of  the  JSTelson  shaft. 

No.  2.  Rotten  Limestone. 

No.  3.  Eotten,  sandy  Limestone  boulders. 

No.  4.  Ran  of  ore,  both  Galena  and  Blende  in  the  boulders. 

No.  5.  Broken  Chert  layers,  capping  the  run. 

No.  6.  Loose,  broken  Chert. 

No.  7.  Clay. 

A  number  of  shafts  (partly  marked  in  Fig.  34)  are  sunk  on  the 
main  run  of  ore  in  nearly  one  straight  line  down  the  northern  hill 
slope. 

The  three  highest  are  60  to  70  feet  deep.  One  of  them  reached 
two  horizons  of  ore  ;  the  first  at  about  30  feet,  the  second  at  70  feet  of 
depth.  The  ore  lies  in ''runs,"  parallel  to  each  other,  dipping  with 
the  Slope,  generally  5  to  10  feet  wide  and  6  to  8  feet  high,  but  very 
irregular  in  shape  and  extent.  They  consist  of  accumulations  of  Ga- 
lena and  Blende,  intimately  mixed  with  pieces  of  Chert  and  cemented 
by  a  gray,  bituminous,  sandy  mass,  probably  the  residue  of  dissolved 
Limestone. 

Fig.  34  represents  a  longitudinal  Section,  and  Fig,  35  a  cross-sec- 
tion of  a  run.  The  single  runs  are  separated  by  broken  and  rounded 
masses  of  gray,  fine-grained  Limestone,  which  contains  large  quanti» 
ties  of  fluid  Bitumen,  and  sometimes  strata  of  black  bituminous  Clay. 
Crystalline  Dolomite  frequently  accompanies  the  rdns  which  widen 
toward  the  north  and  perhaps  continue  into  the  Porter  Diggings.  It 
can  be  very  plainly  seen  in  this  locality  that  the  runs  were  former 
vertical  clefts  in  the  Limestone  layers.  Along  rich  clefts  the  dolom- 
ization  of  the  Limestone  and  the  deposition  of  the  ore  were  started. 

A  strange  Section  is  presented  in  Fig.  36,  which  was  sketched  in 
one  of  the  lower  Swindle  shafts,  25  feet  below  the  surface.  There  the 
main  run  of  ore  is  separated  in  two  halves  by  a  fresh,  unaltered,  large 
block  of  Limestone,  which  itself  is  horizontally  divided  by  a  third 
layer  of  black  Clay. 
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Figure  '36. 

No.  1.  Limestone. 

No.  2.  Sandy  Dolomite. 

No.  3.  Dolomite  and  Chert,  with  Galena  and  Blende. 

No,  4.  Broken-up  Chert. 

The  most  southern  of  the  Porter  shafts  or  the  north-east  Slope  of 
Swindle  Hill,  struck  gray,  coarse  grained  Limestone  at  a  depth  of  30 
feet,  which  continued  solid  for  20  feet  down,  then  began  to  split  into 
smaller  or  larger  masses  by  numerous  cracks  in  various  directions. 
The  cracks,  sometimes  one  or  two  feet  wide,  are  filled  with  red  Clay, 
or  less  frequently  with  finely  broken  Chert  and  loose  pieces  of  Ga- 
lena and  Oalcite.  This  shaft  seems  to  be  just  at  the  edge  of  a  large 
body  of  Limestone,  perhaps  the  same  which  was  struck  in  the  Nelson 
shaft,  and  which  may  be  supposed  to  compose  the  main  central  body 
of  Swindle  Hill,  as  indicated  in  Fig.  34. 

Shafts  0,  on  map,  are  very  shallow  diggings,  only  a  few  feet  deep? 
which  struck  Ooal-slate  and  Clay  below  the  Gravel. 

B.  middlp:  joplin  creek  diggings. 

7.    The  Porter  Diggings, 

Are  situated  north-west  of  Swindle  Hill,  along  the  eastern  Slope  of 
the  Murphysburg  ridge,  on  Mr.  Porter's  land. 

The  General  Section  of  these  Diggings  iri  the  southern  shafts 
(No.  1  to  6)  is  as  follows  : 

No.  1.    1  to  5  feei  Soil. 

No.  2.  6  to  30  feet  broken  Chert,  sometimes  with  some  boulders  of  Lime- 
stone. 

No.  3.    6  to  8  feet  light  colored,  shaly  Limestone. 

No.  4.  4  to  5  feet  Dolomitic  Limestone,  often  mixed  with  Chert  and  gen- 
erally softened,  containing  some  Bitumen,  It  is  the  principal  ore- 
bearing  rock,  inclosing  Galena  and  Blende  in  pockets. 

No.  5.  (?)  Hard,  gray,  coarsely  crystalline  Limestone  in  boulders,  mostly 
dolomized  and  softened  on  the  outside. 

Some  of  these  shafts  have  yielded  considerable  quantities  of  ore, 
especially  the  shafts  5  and  6,  which  are  40  feet  deep,  and  connected  by 
drifts.  Eight  men  obtained  here  about  8  to  9000  pounds  of  Galena  a 
week. 

The  Galena  occurs  in  these  shafts  in  a  run  of  about  the  following 
Section  (see  Fig.  37)  : 
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No.  1.  Chert  slabs  and  Limestone  boulders. 

No.  2.  Fissured  Chert  layers. 

No.  3.  Loose,  broken  Chert,  with  some  sandy  Dolomite. 

No.  4.  Eun,  streak  of  finely  broken  Chert,  with  much  Galena. 

No.  5.  Broken  Chert,  with  some  Sand. 

No.  6.  Boulders  of  altered  Limestone,  occasionally  with  loose  pieces  of  Ga- 
lena in  ];^ockets. 

The  shafts  further  north,  (No.  7  to  10,)  are  more  shallow  (10  to  25 
feet  deep,)  and  generally  have  a  layer  of  black  Slate  or  black  Clay 
from  a  few  inches  to  3  feet  thick,  directly  below  the  soil.  The  ore  is^ 
found  between  loose  masses  or  boulders  of  Limestone. 

Much  Blende  occurs  in  the  northern  shafts,  sometimes  in  chunks 
of  head  size. 

In  shaft  20,  a  layer  of  15  feet  soft,  porous  Chert,  lies  beneath  the 
soil,  and  above  alternate  layers  of  Limestone  and  Ohert. 

The  formation  evidently  changes  here,  and  passes  into  that  of  the 
Murphysburg  Hill  Diggings,  to  be  described  hereafter. 

8.    Orchahd  Diggings. 

The  Orchard  Diggings,  S.  hf.  of  Sec.  2,  T.  27,  R.  83,  are  situated' 
along  the  east  side  of  Joplin  Creek,  opposite  the  Porter  Diggings,  on 
lands  owned  by  the  East  Joplin  Mining  and  Smelting  Company. 

Between  Powers'  Diggings  and  Orchard  Diggings,  a  number  of 
shallow  shafts,  marked  F  and  G  on  our  map,  are  sunk  10  to  20  feet 
deep  through  Soil,  broken  Chert  and  shaly  Limestone,  in  which  some 
little  Galena  was  found  in  loose  pieces. 

The  shafts  K  K  are  shallow.  Some  black  Slate,  shaly  Limestone,, 
and  gray,  solid  Limestone,  were  found. 

M  M  are  old  shafts,  sunk  along  the  lower  part  of  the  slope.  They 
penetrated  much  black  Slate,  broken  Chert,  (with  some  Galena  at  a 
depth  of  25  feet,)  shaly  Limestone  and  hard  Limestone. 

N  N  are  shallow  shafts  which  passed  through  soil,  gray,  fine- 
grained, soft  Sandstone  and  broken  Chert,  with  loose  pieces  of  Cerus- 
site  (Drybone). 

P  P  are  old  shafts,  apparently  pretty  deep. 

The  old  shafts  R  R,  seem  to  bear  some  resemblance  to  those  of  the 
Moon  Diggings,  which  adjoin  them  on  the  north  side. 

The  masses  of  broken  Chert  are  frequently  soft  and  porous,  and 
contain  Bitumen,  Galena  in  small  crystals,  and  some  Calcite.  The 
boulders  of  hard, 'gray  Limestone,  contain  streaks  of  Dolomite,  and 
are  generally  soft  and  decomposed  at  the  outside.    As  far  as  the  de- 
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composition  reaches,  they  contain  Galena  and  Blende  in  crystalline 
masses. 

The  Orchard  Diggings  were  not  worked  in  1871  and  1872.  In  the 
summer  of  1873,  a  few  shafts  in  the  northern  part  of  the  Diggings, 
were  again  opened  and  sunk  deeper,  and  reached  paying  Galena  de- 
posits  at  80  to  40  feet  of  depth.    The  formation  is  very  irregular. 

9.    Moon  Diggings. 

The  Moon  Diggings,  N.  W.  qr.  Sec.  2,  T.  27,  R.  33,  adjoin  the  town 
of  East  Joplin  on  the  west,  and  have  their  largest  extent  from  north 
to  south,  for  one-fourth  of  a  mile  along  the  western  slope  of  the  East 
Joplin  plateau.  The  slope  falls  steeply,  in  places  abruptly,  toward  the 
bottom  of  Joplin  Creek,  below  the  city.  The  mouths  of  the  shafts 
are  40  to  65  feet  above  the  creek.  Some  shafts  have  also  been  sunk 
along  the  foot  of  the  ridge,  and  are  called  "  Lower  Moon  Range." 

The  Diggings  are  named  after  a  miner  who  first  discovered  the 
ore.  They  are  at  present  leased  by  Messrs.  Moffet  &  Sergeant  from 
the  Joplin  Mining  and  Smelting  Company. 

About  five  million  pounds  of  Galena  have  been  taken  out  from 
these  Diggings. 

The  formation  is  greatly  disturbed,  and  the  Galena  irregularly  de- 
posited, in  the  most  northern  shafts ;  while  in  the  southern  and  cen- 
tral shafts,  the  ore  occurs  in  regular  ''  runs,"  in  two  different  horizons. 

The  Blende  does  not  occur  in  large  masses,  and  is  always  inti- 
mately connected  with  the  Galena. 

Dolomite,  mostly  soft  and  rotten,  is  frequently  found  accompany- 
ing the  ores. 

The  Parr  &  Rosenberger  shafts,  at  the  south  end  of  the  Diggings, 
are  sunk  through : 

2  to  6  feet  cherty  Soil. 

20  to  40  feet  broken  Chert  and  red  Sand,  with  Galena  and  Blende. 
30  feet  large,  broken  masses  of  coarsely  crystalline  Limestone. 

3  feet  broken  Chert,  with  some  solid  Chert-slabs. 
2  feet  gray,  decomposed  Dolomite. 

The  Galena  occurs  here  loose,  between  the  broken  masses  of 
Limestone,  and  also  in  disturbed  streaks  or '^ runs,"  from -|  to  3  feet 
thick  and  10  to  15  feet  wide,  in  the  broken  Chert  and  in  gray,  silicious 
Clay;  rock  about  58  feet  below  ground,  and  striking  north-west 
south-east. 

No  Bitumen  is  found  here,  but  much  Pyrites,  which  frequently 
cements  pieces  of  Chert  and  Galena,  and  also  occurs  as  loose  con- 
cretions. 
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The  Earner  shaft  lies  west  of  the  Parr's  shafts,  at  the  foot  of  the 
hill,  about  35  feet  deeper,  and  belongs  to  the  lower  Moon  Range.  It 
is  20  feet  deep,  and  struck  a  "run"  between  large,  loose  masses  of 
Limestone.  The  run  strikes  parallel  to  the  ridge,  and  is  10  to  15  feet 
wide  and  2  to  3  feet  high,  filled  with  broken  Chert,  in  which  three 
streaks  of  Galena,  I- to  3  inches  thick,  are  imbedded  nearly  horizon- 
tally. 

Fig.  38  shows  the  formation  in  the  Earner  and  in  the  Parr  &  Ros- 
enberger  shafts. 

The  shafts  between  Parr's  and  the  deep  pump  shaft  at  the.  nor- 
thern end  of  the  Diggings,  constitute  the  principal  part  of  the  Moon 
Range. 

The  ore-bearing  rocks  form  a  belt  30  to  40  feet  wide,  along  the 
edge  of  the  plateau. 

The  General  Section  in  the  shafts  sunk  on  this  belt,  is  about  as 
follows : 

80  to  40  feet  loose  broken  Chert. 

20  to  30  feet  Chert,  in  more  regular,  yet  broken  layers. 

Chert-breccia,  cemented  by  finely  triturated  Chert,  Sand,  and  hard,  sili- 
cious  Clay. 

The  ore-bearing  layers  are  from  50  to  80  feet  below  the  surface, 
and  consist  of  loose,  broken  Chert,  red  Clay,  and  soft,  rotten  Dolo- 
mite. All  these  materials  contain  Galena  or  Blende,  either  in  loose 
chunks  or  in  streaks.  In  some  places  the  ores  lie  in  two  distinct  hori- 
zons, one  about  20  feet,  the  other  about  80  feet  below  the  surface. 
The  latter,  however,  was  only  struck  in  a  few  places. 

The  Coyle  shafts,  which  seem  to  be  the  richest  in  this  part  of  the 
Moon  Diggings,  have  Galena  in  regular  layers  between  Chert-slabs, 
or  between  streaks  of  Dolomite.  The  latter  is  rotten,  and  mixed  with 
tallow  Clay. 

Fig.  39  represents  a  peculiar  face,  which  was  observed  in  this  lo- 
cality. 

No.  1.    Broken  Chert  layers,  with  adhering  Galena. 

No.  2.    Loose  Chert  fragments,  with  Clay  and  rotten  Dolomite. 

No.  3.    Chert  layers,  with  Galena  seams. 

The  deep  pump  shaft  at  the  northern  end  of  the  diggings  is  95 
feet  deep  and  struck  the  first  workable  ore  at  a  depth  of  75  feet,  where 
several  loose  chunks  of  Galena,  of  very  large  size,  were  found  imbed- 
ded in  the  loose,  broken  Chert,  also,  many  small  pieces  irregularly 
distributed.  Boulders  of  Limestone  underlying  this  Chert  contained 
specks  of  Galena,  Blende  and  Pyrites. 
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The  East  Jopli:n-  Diggings 

Are  situated  at  the  north  end  of  the  Moon  Diggings,  along  the  foot  of 
the  northern  slope  of  the  East  Joplin  Hill  (see  map),  reaching  across 
the  valley  to  Joplin  Creek. 

All  these  shafts  passed  through  masses  of  broken  Chert,  with 
some  yellow  or  brown  Clay.  At  depths  varying  from  9  to  30  feet  be- 
low the  surface,  they  struck  boulders  of  fine-grained,  bituminous 
Limestone,  softened  and  more  or  less  dolomized  on  the  outside,  the 
dolomization  penetrating  1  to  3  inches  into  the  boulders.  The  Galena 
occurs  in  loose  chunks  or  streaks,  generally  in  the  Chert,  together 
with  sandy  Dolomite  and  red  Clay.  Blende  and  Pyrites  are  occasion- 
ally found. 

Most  of  the  shafts  are  shallow,  only  a  few  of  them  going  deeper 
than  30  feet.  One  of  shafts  (No.  30)  is  70  feet  deep,  and  passed 
through : 

No.  1.    30  feet  soft,  porous  Chert. 

No.  2.    25  feet  alternate  layers  of  Limestone  and  Chert. 

No.  8.  Over  10  feet  broken,  irregular  masses  of  Chert  and  Limestone,  in 
which,  at  a  depth  of  60  feet,  a  layer  of  Galena  was  found  in  broken 
Chert,  being  i  to  3  inches  thick,  and  extending  almost  hori- 
zontally for  70  feet  towards  north-east. 

The  shafts  (36)  are  20  to  30  feet  deep,  sunk  through  loose  Chert 
fragments  and  boulders  of  Limestone.  Galena  occurred  in  loose 
chunks  with  red  Clay.  One  shaft  yielded  10,000  pounds  of  ore  per 
week  in  the  summer  of  1873. 

10.    The  Four  Corner  Diggings 

Received  their  name  from  their  location  at  a  point  in  which  the  lands 
of  four  mining  companies  touch  each  other,  namely,  those  of  Davis  & 
Murphy,  of  Moffett  &  Sergeant,  of  the  Joplin  Mining  and  Smelting 
Company,  and  of  the  Granby  Company.  They  are  at  the  north-west 
end  of  the  East  Joplin  Diggings,  close  to  the  Joplin  Creek,  on  the 
east  side.  They  consist  of  the  Wilson  Shaft,  owned  by  Wilson,  Taylor 
&  Co.,  and  four  other  shafts.  These  shafts  are  from  20  to  32  feet  deep, 
and  show  a  very  irregular  and  disturbed  formation. 

The  Wilson  Shaft  (Fig.  40)  struck  a  thick  layer  of  gray,  striated 
Sandstone  standing  nearly  vertically  on  its  edge.  It  is  overlaid  on 
the  south  side  by  black,  micaceous  Slate  about  6  feet  thick.      Both 
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combined  are  evidently  a  lar^e,  detached  mass  of  later,  perhaps  Coal 
Measure  rocks,  surrounded  by  loose,  broken  Chert.  A  few  feet  south 
of  this  mass,  Galena  was  found  with  Dolomite  at  a  depth  of  24  feet^ 
and  also  on  the  north  side  of  the  Sandstone  a  streak  of  Galena  and 
Blende,  in  Chert  and  in  rotten  Dolomiie,  at  32  feet.    (See  Fig.  40.) 

The  other  shafts  also  struck  streaks  of  Galena  in  broken  Chert  at 
a  depth  of  about  20  feet. 

We  found  in  these  Diggings  loose  fragments  of  white,  hard  Chert^ 
the  surfaces  of  fracture  being  covered  with  fresh  crystals  of  Galena— 
the  latter  evidently  having  formed  after  the  Chert  had  been  broken. 
We  also  found  broken  Chert  cemented  together  by  crystals  and  crys- 
talline  seams  of  Galena. 

11.     The  Murphysburg  Hill  Diggings 

Are  situated  on  the  north-eastern  slope  of  the  Murphysburg  Hill  (see 
map),  and  extend  from  the  north  end  of  the  Porter  Diggings  (described 
above)  in  a  north-western  direction.  They  are  owned  by  the  Joplin 
Mining  and  Smelting  Company. 

The  Jackson  Shafts  (marked  20  on  the  Joplin  map)  are  70  to  80 
feet  deep.  They  passed  through  Soil,  masses  of  broken  Chert,  and 
through  Chert  and  Limestone,  either  irregularly  connected  as  Silico- 
calcite  or  in  alternate  layers,  all  of  which  are  much  broken.  Below 
this,  a  Conglomerate  of  Chert  cemented  by  gray  Quartz  rock  was 
struck,  and  at  a  depth  of  80  feet  boulders  of  soft  Limestone,  which 
contained  horizontal  layers  of  white,  yellow  or  black  Dolomite  with 
crystals  of  Galena.  The  Galena  was  also  found  in  considerable  quan- 
tities in  streaks  between  Chert  slabs  and  in  red  Clay. 

The  Witge  Shaft,  (No.  21  on  map,)  a  little  east  of  the  former,  m 
about  70  feet  deep  and  presents  the  following  Section  : 

Figure  Jfl, 

No.  1.  60  feet  broken  Chert,  with  two  sheets  of  Galena  J  to  4  inches  thick,  at 
depths  of  35  feet  and  of  60  feet.  The  lower  sheet  is  separated  from 
a  layer  of  1  to  10  feet  of  Blende  by  3  to  10  inches  broken  Chert. 

No.  2.    5  feet  Dolomitic  Limestone,  with  streaks  of  rotten  Dolomite. 

No.  3.  — -?  solid,  hard,  fine-grained  Limestone,  cracked  in  some  portions,  the 
clefts  being  filled  by  broken  Chert  with  Galena,  and  by  gray  Clay. 

The  Chert  and  Dolomite  contains  Bitumen  in  small  quantity. 

The  Sherman  Shafts  (22  on  the  Joplin  sketch)  show  the  same  con- 
ditions. They  contain  much  Dolomite,  forming  streaks  between  boul- 
ders of  Limestone. 
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12.     The  McOeum  Diggings,  (No.  23  on  the  Jopliii  map,) 

Are  situated  north-west  of  the  Jackson  Shafts,  on  the  eastern  slope 
of  the  ridge  between  the  Joplin  and  Lone  Elm  Hollows. 

A  number  of  shafts  are  sunk  in  a  straight  line  on  a  fissure  which 
strikes  south-east  to  north-west  through  the  hill,  about  in  the  direc- 
tion towards  the  Harrington  Diggings,  situated  on  the  summit  of  the 
ridge.  These  shafts  are  sunk  through  an  enormous  accumulation  of 
broken  Chert,  in  which,  occasionally,  boulders  of  altered  Limestone 
are  imbedded.  The  Chert  is  mostly  coarse,  often  in  very  large  blocks 
or  slabs.  The  above-mentioned  fissure  runs  through  the  whole  mass, 
and  is  filled  with  finely  broken,  loose  Chert,  containing  much  Galena 
in  places.  The  fissure  is  very  irregular,  with  ill-defined  walls,  often 
split  up  and  branching  oif  in  various  directions. 

The  pump  shaft,  (P.  S.),  near  the  summit  of  the  slope,  is  120  feet 
deep.  The  Chert  seems  to  become  coarser  and  less  broken  in  the 
depth.  Most  of  the  shafts  are  connected  by  drifts,  which  followed  the 
streaks  of  Galena  in  the  fissure  and  its  branches. 

Shafts  24,  situated  north  of  the  McCrum  Diggings,  near  the  foot 
of  the  same  slope,  struck,  in  some  places,  boulders  of  coarse-grained 
Limestone,  in  others,  black  Slate  with  much  Pyrites,  in  strongly  dis- 
turbed positions  in  the  loose,  broken  Chert. 

a    LOWER    JOPLIN    C3aEEK    DIGGINGS, 
13.    Joplin  Valley  Diggings, 

T.  27,  R.  33,  Sec.  2,  W.  hf  of  N.  W.  qr.,  and  Sec.  3,  N.  E.  qr.  of  N.  E.  qr. 
We  designated  by  the  name  of  Lower  Joplin  Valley  Diggings,  all  the 
diggings  which  lie  north  of  the  East  Joplin  Hill  and  the  Four  Corner 
Diggings,  on  both  sides  of  the  Joplin  Creek  along  the  bottom  and  on 
both  slopes  down  to  Turkey  Creek. 

The  western  Slope  is  very  steep  in  the  southern  part  of  this  dis- 
trict, forming  in  one  place,  opposite  Riggins  &  Chapman's  furnaces,  a 
blufi"  30  to  50  feet  high,  called  the  Chapman  blufi".  On  the  opposite,, 
or  east  side  of  the  creek,  there  is  a  wide  and  gently  rising  half-circu- 
lar basin,  in  which  the  principal  diggings  are  situated.  About  half  a 
mile  further  down  the  creek,  the  eastern  ridge  becomes  steeper,  and 
approaches  the  creek  forming  the  Suess  Blufi".  A  considerable  num- 
ber of  shafts  have  been  sunk  on  various  points  on  the  western  Slope 
with  more  or  less  success.  The  main  diggings  are  in  the  bottom  and 
along  the  eastern  Slope. 

At  the  Chapman  Bluff  the  rock  is  exposed  about  30  feet  in  height. 


460  GEOLOaiCAL   SURVEY. 


It  consists  of  alternate  layers  of  1  to  3  feet  Limestone,  and  2  to  10 
inches  Chert,  without  any  perceptible  dip.  The  Limestone  is  light- 
gray,  its  structure  varying  from  coarse  to  fine-grained,  often  with- 
in a  few  feet  in  the  same  layer.  The  Chert  is  brittle  and  cracked 
wherever  exposed.  The  layers  are  partly  broken  and  disturbed,  es- 
pecially towards  the  northern  end,  where  the  Limestone  becomes 
sandy  and  decomposed,  and  the  Chert  never  broken.  Yet,  it  seems, 
as  if  both  belong  to  a  body  of  rock  which  forms  the  main  mass  of  the 
hill.  No  ore  is  seen  in  the  rocks.  Opposite  this  bluff,  north  of  the 
East  Joplin  Diggings,  the  bottom  of  this  valley  is  covered  by  numer- 
ous shafts,  especially  along  the  east  side  of  the  creek.  The  bottom  is 
there  600  to  800  feet  wide.  (See  Topographical  sketch  of  Joplin  Lead 
District.) 

Proceeding  from  south  to  north,  we  have  here,  in  the  bottom,  the 
shafts  Nos.  45,  46,  51,  54,  56,  59,  63  and  64,  the  West  Diggings  and  the 
Suess  shafts.  Along  the  eastern  ridge,  proceeding  in  the  same  order, 
we  observe  the  Ball  shafts,  shafts  40  to  44;  the  Beamer  shafts,  shafts 
-55;  the  Lustre  shafts,  shafts  57;  60  to  62,  the  Mill's  and  Cavanaugh 
shafts.  On  the  west  side  of  the  creek  are  the  shafts  65  to  74,  and  the 
Maguire  shaft. 

All  these  diggings  present,  in  general,  very  similar  features. 
Yet,  the  diggings  in  the  bottom  are,  as  a  rule,  more  shallow,  have 
larger  masses  of  red  Clay  over  and  in  the  Chert,  and  shows  the  latter 
broken  to  smaller  pieces  than  the  diggings  on  the  Slopes.  The  prin- 
cipal rock  is  Chert  broken  up  and  mixed  with  yellow  Sand,  red  Clay, 
or  gray  calcareous  Clay  ;  its  thickness  varies  from  30  to  70  feet.  It  is 
often  changed  into  soft,  porous  Chert,  10  to  20  feet  in  thickness.  It  is 
sometimes  mixed  with  boulders  of  Chert-breccia,  in  which  the  Chert 
pieces  are  cemented  by  a  mixture  of  finely  crushed  Chert,  Sand  and 
clayish  regenerated  Limestone,  or  by  hardened  silicious  Clay.  In 
these  beds  of  broken  Chert,  boulders  of  Limestone  are  imbedded 
either  single  or  in  larger  number,  separated  by  loose  Chert  and  red  or 
black  Clay.  These  boulders  are  softened  and  partly  dolomized,  and 
contain  streaks  of  Dolomite,  and  sometimes  unbroken  thin  layers  of 
Chert,  Bitumen  is  frequently  found  in  cavities  in  the  boulders,  or  ad- 
hering to  pieces  of  loose  Chert.  The  boulders  are  from  6  to  60  feet 
below  the  surface,  and  according  to  their  depth,  vary  the  depth  of  the 
ore-beds,  the  latter  being  generally  found  immediately  above  the 
boulders  in  the  Chert,  or  else  between  the  boulders  themselves.  In 
the  diggings  situated  on  the  Slopes,  the  Galena  with  its  gangue,  forms 
in  some  places  regular  "  runs,"  5  to  12  feet  broad,  5  to  8  feet  thick, 
and  20  to  80  feet  long.    The  Galena  occ.urs  either  in  loose  pieces  or  in 
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continuous  sheets,  1  to  6  inches  thick,  sometimes  mixed  with  Blende. 
The  gangue  is  red  Clay,  gray  calcareous  Clay  or  soft,  rotten  Dolomite 
or  Dolomitic  Limestone.  Above  the  beds  of  broken  Chert  is  gener- 
ally a  layer  of  4  to  15  feet  of  red  or  yellow  sandy  Cla}'-,  containing  more 
or  less  Galena  in  loose,  rounded  pieces.  Patches  of  black,  micaceous 
Slate  are  frequently  met  with  in  these  diggings  between  the  Soil  and 
the  broken  Chert,  especially  in  the  valley  bottom. 

In  the  BalP  shaft  a  big  "run"  of  Galena  was  struck  at  a  depth  of 
about  50  feet.  It  consists  of  finely  broken  Chert,  with  loose  chunks 
of  Galena  and  Blende  and  with  streaks  of  Galena  2  to  10  inches  thick, 
and  extends  with  a  width  of  4  to  20  feet,  and  a  thickness  of  2  to  10  feet 
for  about  80  feet  from  north  to  south,  dipping  about  70°  into  the  hill. 
Six  men  obtained  about  10  to  15  thousand  pounds  Galena  per  week  in 
summer  of  1873. 

In  the  eastern  Beamer  shaft,  chunks  of  a  good  quality  of  Coal 
were  found  between  the  broken  Chert,  also  masses  of  black  bitumin- 
ous Clay. 

In  the  Western  Beamer  shafts,  streaks  of  Galena  adhering  to  a 
sheet  of  about  6  inches  of  Calamine,  extend  from  south  to  north,  over 
a  considerable  length,  at  a  depth  of  about  40  feet  below  the  surface. 

In  shafts  46,  broken  masses  of  Silico-calcite  accompany  the  bould- 
ers of  Limestone. 

In  shafts  53  and  54,  layers  of  black,  micaceous  Slate  lie  below  the 
Clay  and  above  the  boulders.  Blende,  Galena  and  black  Clay  are 
deposited  between  the  boulders. 

In  Lustre  shaft,  the  ore-bearing  formation  was  reached  at  a  depth 
of  54  feet  and  presented  the  following  Section  :     (Fig.  42.) 

No.  1.  Broken,  loose  Chert. 

No.  2.  {Same,  with  chunks  of  Galena,  also  Galena  adhering  to  the  Chert. 

No.  3.  Same,  with  boulders  of  Dolomized  Limestone;  sandy  and  bituminous. 

No.  4.  Fissured  Chei t-layers. 

In  the  Mill's  Shaft  a  bed  10  to  15  feet  of  '*  wash-dirt '^  was  found, 
54  feet  deep.  This  wash-dirt  consists  of  very  finely  broken  Chert, 
with  numerous  small  pieces  of  Galena  and  gray,  calcareous  mud.  The 
West  Diggings  consist  of  a  large  number  of  Shafts  10  to  25  feet  deep, 
sunk  through  Soil  and  red  and  black  Clay,  in  which  considerable 
quantities  of  Galena  and  loose  pieces  were  found.  Some  deeper 
Shafts  reached  broken  Chert  below.  The  West  diggings  formerly 
counted  amongst  the  richest  mines  of  Joplin. 

A  short  distance  farther  west  are  the  two  Suess  Shafts.  The  south- 
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ern  of  these  struck  a  rich  deposit  of  ore,  50  feet  below  the  surface. 
This  deposit  presents  an  appearance,  as  shown  in  Fig.  43. 

The  Chert  pieces,  represented  in  the  sketch,  are  of  fist  to  head- 
size,  surrounded  by  gray,  calcareous  Clay,  mixed  with  loose  pieces  of 
Galena  and  some  Blende. 

Single  crystals  are  often  deposited  on  all  sizes  of  loose  Chert- 
fragments,  showing  that  the  deposition  of  the  ore  has  continued  long 
after  the  breaking  of  this  Chert.  As  these  crystals  are  entirely  intact, 
they  can  not  have  been  subjected  to  contrition  or  frictions,  but  must 
have  been  formed,  after  their  surroundings  were  in  their  present  state, 
or  nearly  so. 

The  northern  Suess  Shaft,  close  to  the  foot  of  the  bluff,  was  sunk 
40  feet  deep,  through  : 

No.    1.    1  foot  Soil. 

No.    2.    4  feet  Gravel  and  Sand,  (red,  rounded  Chert), 
No.    3.    10  feet  yellow,  or  white  rotten,  porous  Chert  (fossiliferous). 
No.    4,    lO.feethard,  wiiite,  broken  Chert. 

No.    4.    15  feet  alternate  layers  of  Limestone  and  Chert,  fractured  but  not 
considerably  disturbed. 

No  ore  was  thus  far  found  in  this  Shaft.  The  Shaft  seems  to  be 
too  near  the  solid  and  unaltered  rock.  The  Suess  Bluff  itself  consists 
of  alternate  layers  of  Chert  and  Limestone. 

Shaft  64  struck  Limestone  at  20  feet  depth  without  finding  any 
ore.  In  the  whole  northern  part  of  this  valley-bottom,  the  Chert  is 
generally  broken  smaller  than  in  the  upper  valley,  and  the  boulders 
of  altered  Limestone  become  less  frequent  towards  the  north,  and 
finally  disappear  almost  entirely,  being  replaced  by  soft,  gray  mud, 
filling  the  interstices  between  the  broken  Chert. 

THE    LONE    ELM    DIGGINGS. 

North  halt  of  Sec.  3,  T.  27,  R.  33,  and  S.  hf,  of  Sec.  35,  T.  28,  E.  33, 
Fig.  44,  is  a  map  of  them. 

The  Lone  Elm  Hollow  is  formed  by  the  confluence  of  two  small 
branches,  or  rather  of  two  low  depressions  in  the  prairie,  which  join 
in  the  north-west  qr.  of  Sec.  3.  At  the  head  of  the  western  branch 
(in  the  south-west  corner  of  Sec.  3,  and  the  south-east  corner  Sec.  4) 
the  Byers  and  Snead  Shafts  are  situated,  having  a  rather  isolated  posi- 
tion. At  the  head  of  the  eastern  branch  we  find  the  Harrington,  the 
Sutton  and  the  Morse  Shaft,  which  form  the  beginning  of  a  large  num- 
ber of  Shafts  sunk  along  the  valley  of  LoneEhn  Creek,  on  both  slopes, 


LEAD  AND   ZINC   OF     SOUTH-WEST  MtSSOURI.  463 


No. 

1, 

No. 

2. 

No. 

3. 

No. 

4. 

No, 

5. 

No. 

6. 

No. 

7. 

nearly  to  the  mouth  of  the  Greek,  which  lies  about  one  mile  north- 
west of  the  Harrington  Shaft.  The  slopes  on  both  sides  are  rather 
flat,  especially  on  the  west  side,  but  gradually  become  steeper  toward 
the  mouth  of  the  hollow,  and  pass  into  the  bluffs  of  Turkey  Creek. 

We  will,  in  the  following,  give  a  short  account  of  the  more  prom- 
inent Shafts  of  this  region.  The  Byers  and  Snead  Shafts  are  on  Nor- 
ton's land. 

The  Byers  Shaft  shows  the  following  section : 

2feet  Soii. 
2.    2  feet  Cherty  Gravel. 

6  feet  broken  Chert,  with  yeUow  Sand. 
4.    10  feet  Conglomerate,  consisting  of  Chert  fragQients,  cemented  by  al- 
tered and  regenerated  Limestone. 
1  to  3  feet  sbaly  Limestone. 

Pi  feet  Chert-breccia,  cemented  by  Blende  and  by  altered  Limestone. 
5  feet  solid  Dolomitic  Limestone,  with  streaks  of  Dolomite  and  some 
Galena. 
No.    8.    8  feet  alternate  layers  of  Chert  and  Lhnestone,  the  latter  softened  and 
partly  dolomized.     Small  streaks  of  Galena  up  to  |  inch  thick 
occur  in  both,  but  not  in  paying-  quantities, 

The  strata  dip  correspondingly  to  the  surface.  The  occurrence 
of  Gravel  at  this  high  point  is  remarkable. 

The  Snead  Shafts  are  less  regular.  They  passed  through  the  fol- 
lowing strata,  all  dipping  about  40°  S.  S.  E. : 

4  feet  soil  and  Gravel. 
8  feet  broken  Chert,  with  yellow  Sand  and  loose  pieces  of  Galena  and 

Blende, 

5  feet  Chert-conoiomerate, 
5  feet  Silico-calcite,  containing  little  Galena, 
10  feet  alternate  layers  of  Chert  and  Limestone,  with  Galena,  as  in 

Byers'  Shaft.    Both  rocks  are  so  mixed  in  places  as  to  resemble 
Silico-calcite. 

A  nearly  vertical  crack  runs  through  all  the  strata.  It  is  filled 
with  black  or  gray  Sand,  and  loose  pieces  of  Galena.  The  Limestone 
contains  Galena  only  as  far  as  it  is  softened  and  dolomized.  At  the 
head  of  the  eastern  smaller  branch  of  Lone  Elm  Creek,  may  be  ob- 
served the  Morse  Shaft,  the  Sutton  Shafts  and  the  Harrington  Shaft, 
all  sunk  nearly  on  top  of  the  ridge  which  divides  Joplin  Valley  from 
Lone  Elm. 

The  Morse  Shaft  went  through : 
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1. 

No. 
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No. 
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5, 

3  feet  Soil, 

5  feet  G-ravel,  with  white  and  yellow  Chert. 

20  feet  yellow  Clay,  with  some  Cliert  and  some  loose  pieces  of  Galena. 
10  feet  soft,  bituminous  Limestone,  with  some  Galena. 
10  feet  Chert-layers  brol^en,  and  3  to  4  inches  thick,  with  little  Lime- 
stone. 

All  strata  dipping  20""  to  the  east. 

The  Sutton  Shaft 

Was  sunk  through : 

No.  1.    3  feet  Soil. 

No.  2.    10  feet  broken  Chert,  with  specks  of  Galena. 

No.  3.    12  feet  yellow  Clay,  with  pieces  of  rotten  Chert. 

No.  4,    2  feet  Silico-calcite. 

No.  5,    8  feet  alternate  layers,  J  to  1  foot  thick,  of  Chert  and  Limestone^ 
Some  layers  of  black,  bituminous  Clay,  1  inch  thick,  occur  occa- 
sionally between  the  rock  layers. 
The  strata  dip  with  the  hill  about  25°. 

The  Hamngton  Shaft, 

The   highest   of  these    shafts,   showed   the   following    succession    of 
strata : 

No.  1.    2  teet  Soil. 

No.  2.    3  feet  red  Clay,  with  some  loose  pieces  of  Galena  and  Cerussite. 

No.  8.    15  feet  yellow  Clay,  with  some  Chert. 

No.  4.    10  feet  broken  Chert. 

No.  5.  3  feet  soft,  coarse-grained  Limestone  in  boulders,  and  Shales  with 
seams  of  Galena  and  some  Blende. 

No.  6.  7  feet  Limestone  and  Chert  in  solid,  alternate  layers.  The  Limestone 
is  predominant ;  it  is  line  grained  and,  in  places,  strongly  bitum- 
inous. 

The  two  ^sketches  (Figs.  45  and  46)  show  the  peculiar  position  of 
the  rocks  as  seen  in  these  shafts. 

Fig.  45  shows,  in  place,  two  runs  of  Galena  crossing  near  a  strongly 
dipping  layer  of  Slate  and  Coal  which  cuts  them  oiF.  These  runs  are 
3  to  5  feet  wide  and  2  to  6  feet  high,  and  consist  of  finely  broken  Ohert 
in  which  Galena,  often  connected  with  Blende,  is  deposited  in  streaks 
1  to  4  inches  thick.  Layers  of  red  and  brown  Clay  often  accompany 
these  ores.  Some  Galena  is  occasionally  mixed  with  the  black 
Slate. 
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Figure  46»     {Hm'vington  Shaft.) 

Fig.  46  shows  a  vertical  section  along  a  line  AB  on  Fig.  45«     We 
see  here  the  two  runs  as  well  as  the  Slate  layer  in  Section. 

1.  Slate. 

2.  Broken  Chert. 

3.  Two  runs  of  broken  Chert,  with  Galena. 

4„    Boulders  of  softened  and  bituminous  Limestone. 

The  Shafts  2  to  7,  (see  topographical  sketch,) 

Are  sunk  along  the  eastern  branch  of  Lone  Elm  Creek  down  to  its 
junction  with  the  western  branch.     They  are  rather  shallow,  most  of 
them  not  being  over  20  feet  deep. 
Below  the  Soil,  we  find  here : 

No.  1.    1  to  3  feet  Gravel. 

Ko.  2.  3  to  12  feet  yellow  Clay,  sometimes  pure  and  fat,  sometimes  mixed 
with  yellow  Sand  and  pieces  of  rotten  Chert.  Boulders  of  Lime- 
stone, altered  and  softened  on  the  outside,  are  occasionally  found 
in  it. 

No.  3.  I  to  1  foot  clayish  and  sandy,  shaly  Limestone,  which,  when  dissolved 
in  acid,  leaves  a  residue  of  fine,  white,  silicious  Clay. 

No.  4.    5  feet  broken  Chert,  with  loose  pieces  of  Galena, 

No.  5.  ?  feet  hard,  blue,  often  bituminous  Limestone  in  broken  masses,  which, 
in  places  where  it  is  softened  and  altered,  contains  Galena  in  quan- 
tities which  pay  working*. 

Lone  Elm  Hollow  proper  begins  at  the  junction  of  the  two  small 
branches.    It  contains  the  following  Diggings  : 

A.       SHAFTS     ON    THE    EAST    SLOPE     OP    LONE    ELM 

HOLLOW. 

The  Shafts  12  to  15,  (see  General  Sketch,) 

Include  the  Hayes,  Acton  and  Slatton  Shafts.      Those  sunk  on  the 
lower  part  of  the  Slope  are  characterized  by  the  section  of  Shafts  12: 

No.  L  5  feet  Soil, 

No.  2.  10  feet  finely  broken  Chert. 

No.  3.  15  feet  coarse,  broken  Chert. 

No.  4.  5  feet  slabs  of  Chert,  with  Clay  and  streaks  of  loose  pieces  of  Galena. 

No.  5.  ?  feet  layers  of  Chert  and  boulders  of  bituminous  Limestone. 

Fig.  47  shows  the  form  of  the  ore  deposits  in  Chi\  Hayes'  Shaft : 

a  s— 30 


466  GEOLOGICAL    SURVEY. 


1.  SoiL 

2.  Broken  Chert 

vj.    Coarsely  broken  Chert  in  distinct  layers. 

4.  Ore-bed  ;  Chert  in  more  or  less  broken,  irregular  layers,  with  thin  layers  of 

black,  bituminous  Sand,  and  thick  seams  of  pure  Galena  in  the  seams  of 
the  Chert  and  in  the  Sand. 

5.  Stratified  Chert. 

6.  Bituminous  Limestone. 

John  Hayes''  Shaft, 

A  short  distance  farther  north,  passed  through : 

No.  1.    10  feet  Soil,  Clay  and  broken  Chert. 

No.  2.    15  feet  layers  and  slabs  of  Chert. 

No.  3.  5  feet  layers  of  Chert  1  to  2  feet  thick  each,  with  1  to  5  inches  layers  of 
brown  Sand  between  them,  containing  much  Galena  and  Blende. 
The  Galena  forms  here  basins  of  20  to  30  feet  diameter.  It  some- 
times replaces  the  brown  Sand  entirely. 

This  shaft  yielded  5,000  to  12,000  pounds  per  week  in  the  summer 
of  1873. 

The  shafts  higher  up  the  slope  are  mostly  shallow,  and  show  a 
section  similar  to  that  of  shafts  12.  Some  have  masses  of  Limestone, 
with  openings  of  brown  Sand  and  Galena.  The  Limestone  in  all  these 
shafts  is,  in  places,  very  bituminous. 

The  Acton  Shafts 

About  in  the  centre  of  a  depression  in  the  slope,  has  a  pretty  regular 
ore  formation  at  a  depth  of  30  feet.  It  consists  of  15  feet  of  Chert 
layers,  separated  by  layers  of  Dolomitic  Limestone,  with  streaks  con- 
sisting of  brown  Sand  in  the  upper  and  of  rotten  Limestone  in  the 
lower  layers.  This  Limestone  contains  streaks  of  Galena,  sometimes 
connected  with  Blende  or  with  streaks  of  tallow  Clay. 

Th^  Station  Shaft 

Passed  through  irregularly  broken  and  mixed  masses  of  Chert.  At  a 
depth  of  about  45  feet,  irregular  runs  of  Galena  occur  in  the  broken 
Chert.  Large  cracks  and  cavities  in  the  midst  of  the  broken  Chert 
masses  are  found  filled  with  red  or  black  Clay  and  loose  chunks  of 
Galena. 

The  Shafts  24  to  26, 

With  Pierce's  and  Smith's  Shafts,  in  the  lower  part  of  the  hollow,  did 
not  prove  as  rich  in  ore  as  those  sunk  in  the  upper  part.     The  shafts 
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on  the  slope  are  from  SO  to  60  feet  deep,  and  passed  through  Soil, 
Chert,  Sand,  rotten  Chert  and  boulders  or  broken  masses  of  partly 
dolomized  and  often  bituminous  Limestone,  containing  Blende  and 
Galena.  The  shafts  25,  which  lie  at  the  mouth  of  a  small  ravine,  did 
not  strike  any  Limestone,  but  the  ore  lay  here  in  masses  of  broken 
Chert. 

The  Smith  Shaft, 

Near  the  top  of  the  ridge^  had  the  following  Section  different  from  the 
others : 

No.  1.    2  feet  Soil. 

No.  2.  20  feet  red,  porous  Chert,  partly  disintegrated  into  a  loose,  sandy  mass 
and  inclosing  large  chunks  of  Galena  in  the  lower  part  of  the  stra- 
tum. 

No.  3.    10  feet  white,  partly  rotten  Chert,  in  slabs,  dipping  nearly  vertically. 

No.  4.    6  feet  black,  bituminous  Clay,  with  small  crystals  of  Galena. 

No.  5.  2  feet  brown  or  black  Clay,  with  fragments  of  Chert  and  some  Ga- 
lena adhering  to  the  Chert. 

m.     DIGGINGS     IN    THE    BOTTOM    AND    0,N    THE    WESTERN 
SLOPE    OE    THE    LONE    ELM    HOLLOW. 

Shafts  6  to  n  (see  topographical  sketch)  in  the  upper  part  of  the 
iiollow,  on  the  west  side  of  the  creek,  contain  the  following  strata : 

No.  1.    2  to  4  feet  Soil. 

No.  2.    2  to  4  feet  Gravel. 

No.  3.    3  to  15  feet  yellow,  sandy  Clay,  with  Chert  pieces. 

No.  4.    5  to  10  feet  shaly  Limestone. 

No.  5.  G  to  40  feet  broken  Chert,  with  boulders  of  softened  and  altered  Lime- 
stone in  layers,  or  in  irreo^ular  accummulations.  Single  runs  of 
Galena  occur  in  both  Limestone  and  Chert. 

In  shaft  8  the  following  section  presents  itself  (see  Fig.  48) : 


No.  1. 

Soil. 

No.  2. 

Gravel. 

No.  3. 

Yellow  Clay. 

No.  4. 

Shaly  Limestone. 

No.  5. 

Brown  Doiomitic  Sand,  with  some  Galena, 

No.  6. 

Broken  Chert. 

The  shafts  9  are  sunk  to  a  depth  of  45  and  70  feet  respectively. 
Suns  of  ore  were  found  at  two  different  levels  ;  the  first  at  45  feet,  the 
second  at  70  feet  depth. 

The  runs  are  3  to  4  feet  high,  3  to  10  feet  wide,  and  extend  con- 
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siderably  in  length.    They  are  connected  with  the  boulders  of  soft- 
ened Limestone,  and  contain  Galena,  with  broken  Chert  and  Clay. 

This  group  of  shafts  yielded  about  100,000  pounds  of  Galena  a 
month  in  summer  of  1872. 

The  layers  always  dip  and  strike  in  the  same  direction  as  the 
Slope.    They  also  follow  all  the  depressions  of  the  Slope. 

The  shafts  16  to  19,  on  land  of  the  Granby  Mining  and  Smelting 
Co.,  are  a  continuation  of  the  preceding  group,  with  which  they  form 
a  zone  following  the  strike  of  the  Slope  from  south-east  to  north-west. 
The  layers  of  yellow  Clay  of  the  former  group  is  partly  replaced  by 
rotten,  porous  Chert,  partly  by  red  and  brown  Clays,  with  some  Sand. 
The  boulders  of  Limestone  are  represented  in  some  places,  and  in 
others  w^e  find  masses  of  altered  Silico-calcite  in  their  stead. 

Shaft  20  is  an  old  shaft,  sunk  through  broken  Chert  and  Chert- 
conglomerate,  consisting  of  a  hard  mass  of  fine-grained  to  sub-crys-- 
talline  Quartzite  of  gray  or  drab  color,  inclosing  angular  pieces  of 
Chert,  partly  soft  and  porous.  Numerous  specks  of  Blende  and  crys- 
tals of  Dolomite  are  disseminated  in  the  Quartzite.  Small  Quartz 
crystals  are  often  found  lining  the  walls  of  cavities.  The  dissolution 
and  removal  of  the  inclosed  pieces  of  Dolomite  and  Blende  makes 
the  rock  often  porous  and  honey-combed.  This  Quartz  rock  has  been 
evidently  formed  in  many  places  over  layers  of  Dolomite,  from  whicb 
crystals  of  Dolomite  project.  The  Dolomite  being  dissolved  and  re- 
moved afterward,  left  the  surface  of  the  Quartz  rock  very  rough  and 
full  of  impressions  of  Dolomite  crystals. 

Shafts  22  are  shallow  shafts  along  the  bottom  15  to  20  feet  deep. 
They  disclosed  Soil,  Gravel,  black  Slate  and  black  Clay,  with  large 
slabs  of  bituminous,  dark,  gray  Limestone. 

Shafts  21,  31,  30;  29  and  27  form  a  zone  of  a  very  disturbed  and 
irregular  character. 

Near  the  steam-pump  shaft  ("St.  P."  on  the  topographical  sketch) 
the  ore  is  found  between  the  Chert,  in  runs  consisting  of  layers  of 
Clay  or  of  Sand  as  much  as  3  feet  thick,  with  Galena  irregularly  dis» 
tributed  and  dipping  strongly  toward  the  creek. 

Those  of  the  above  mentioned  shafts  that  are  situated  in  the  val- 
ley bottom,  show  only  broken  Chert  below  the  Soil,  and  the  ore  irre- 
gularly distributed  in  it. 

Shafts  30,  which  lie  between  a  low  bliiff  and  the  creek,  struck 
angular  broken  masses  of  unaltered  Limestone  mixed  with  the  Chert. 
Galena  occurs  sometimes  in  crystals  formed  on  all  sides  of  frag- 
ments  of  Chert. 
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Shafts  29  and  27  are  mostly  shallow  and  sunk  through  red  and 
white,  soft,  porous  Ohert.  The  deeper  shafts  struck  hard,  fine-grained 
Limestone. 

Bluffs  in  Lone  Elm  Hollow. 

Three  bluffs,  marked  A  and  B  on  topographical  sketch,  are  ex- 
posed on  the  south  side  of  Turkey  Greek  on  both  sides  of  the  mouth 
of  Lone  Elm  Greek.  The  bluff  A  lies  west  of  Lone  Elm  Greek,  and 
consists  of  immense  masses  of  Ghert-Oonglomerate  in  a  greatly  dis- 
turbed position,  the  layers  standing  on  edge.  The  Gonglomerate  is 
composed  of  broken  white  Ohert,  cemented  by  some  hardened  clayish 
Chert-sand  of  a  reddish  color.  The  whole  mass  is  full  of  irregular 
holes,  as  there  is  not  enough  of  cementing  material  to  fill  all  the  in- 
terstices between  the  broken  Ghert  concretions.  This  rock  was  evi- 
dently formed  from  Silico-calcite  by  removal  of  the  Limestone  and 
by  the  breaking  down  of  the  Ghert,  the  latter  being  afterward  in  part 
recementedo  It  is  similar  to  those  found  in  many  shafts  in  the  South- 
western Lead  Region,  It  is  also  found  in  Pierce's  shaft,  on  the  oppo- 
site side  of  the  Lone  Elm  Hollow,  where  it  contains  seams  and  crystals 
of  Galena.     In  the  bluff  A,  however,  it  does  not  contain  any  ore. 

The  bluffs  marked  B  are  situated  near  Turkey  Greek,  and  rise 
about  20  feet  above  it.  They  consist  of  layers  of  Limestone  in  an 
undisturbed  position,  with  irregular  concretions  and  thin  layers  of 
Ohert.  The  Limestone  layers  are  1  to  4  feet  thick,  and  often  sepa- 
rated by  thin  layers  (1  to  3  inches  thick)  of  shaly,  coarse-grained 
Limestone. 

THE    LEADVILLE    DIGGINGS, 

Sec.  33,  T.  285  R.  33,  situated  along  the  Leadville  Hollow  to  its  junction 
with  Turkey  Greek  valley. .  (See  Fig.  49.) 

The  upper  portions  of  the  hollow,  near  Pound's  shaft,  is  very  flat, 
a  mere  depression  of  the  prairie.  The  middle  and  lower  portions  are 
deeply  cut,  and  form,  in  places,  quite  steep  bluffs. 

The  Pound's  shaft  at  the  upper  end  of  the  hollow,  in  Sec.  4,  T.  27, 
R.  33,  near  the  prairie  plateau,  shows  the  following  section : 

No.  1.    3  feet  soil. 

No.  2.    10  feet  fiaely  broken  Chert,  with  yellow  Sand. 

No.  3.    8  feet  finely  broken,  rotten,  gray  Limestone,  with  some  Chert  and  a 

little  Galena. 
No.  4.    30  feet  alternate  layers  of  fine-grained,  gray  Limestone  (2  to  3  feet 

thick)  and  of  white  dense  Chert,  (2  to  4  inches  thick,)  with  some 

Galena. 
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jSTo.  5.    6  feet  solid  Limestone. 

ISTo.  6.    3  feet  solid  Chert. 

No.  7.    2  feet  soft,  porous  Chert  with  streaks  of  gray  Limestone. 

The  northern  wall  of  the  shaft  consists  of  finely  broken  Chert^ 
extending  all  the  distance  from  the  top  down,  and  at  62  feet  depth  the 
whole  shaft  stood  in  this  loose  material,  and  the  solid  rock  entirely- 
disappeared. 

It  seems  from  this  that  a  nearly  vertical  crevice  widening  below 
and  filled  with  detritus  was  struck  by  this  shaft.  No  workable  ore 
had  been  found  in  August,  1873.  Shafts  1  and  2,  some  distance  lower 
down  the  branch,  on  the  east  side  of  the  creek,  struck  10  feet  of 
broken  Chert  and  then  15  feet  of  alternate  layers  of  Limestone  and 
Chert.  Both  often  contain  segregations  of  Bitumen.  The  layers  are 
nearly  horizontal,  and  the  Limestone  is  partly  unaltered  and  partly 
softened.  In  the  latter  case  it  frequently  contains  Blende  and  some 
Galena.  The  ores  also  occur  in  seams  and  chunks  between  the  layers 
and  broken  pieces  of  Chert. 

The  shafts  marked  on  the  map  3  are  about  ^0  feet  deep  and 
passed  through  much  broken  Chert  and  Conglomerate,  consisting 
of  pieces  of  Chert  cemented  by  gray  calcareous  Sand  and  Blende. 
Below  these  Conglomerates  are  layers  of  softened  and  bituminous 
boulders  of  Limestone  2  to  6  feet  thick,  containing  Chert  layers  1  to 
4  inches  thick. 

The  Limestone  is  more  altered  than  in  the  former  group  and 
partly  replaced  by  calcareous  Sand.    The  Chert  is  more  broken. 

The  shaft  4  is  a  pump-shaft,  in  the  bottom,  close  to  the  creek. 

The  section  is  here  as  follows  : 

No.  1.    4  feet  Soil  and  GraveL 

oSTo.  2.    5  feet  loose,  broken  Chert. 

No.  3.    4  feet  brol^en  masses  of  hard  Limestone. 

No., 4.  15  feet  broken  Chert  cemented  by  gray  Sand  with  some  boulders  of 
Limestone  and  a  little  Galena. 

No,  5.  20  feet  broken  Chert  layers,  with  Galena  and  Blende  irregularly  dis- 
tributed hi  fissures  and  seams. 

The  ore  apparently  increased  with  the  depth.  No  regular  strata  or 
solid  rocks  were  struck  in  this  shaft.  The  Galena  was  found  in  paying 
quantities.  Shafts  5  and  6  lie  on  the  lower  part  of  the  flat  western 
slope.  The  formation  is  more  regular,  although  nearly  all  the  ma- 
terials are  more  or  less  broken. 

The  Ehonimus  shaft  shows  a  characteristic  section  of  an  accu- 
mulation of  broken  and  partly  softened  and  rounded  masses  of  Lime- 
stone.   (See  Fig.  50.) 
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No.  1.  Soil. 

No.  2.  Loose  Chert  and  Sancl  with  some  G-alena  and  Blende. 

No.  3.  Boulders. 

No.  4.  Broken  Chert  cemented  by  hardened  Sand  and  some  pyrites. 

No.  5.  Brown  Sand  with  a  little  Galena. 

No.  6.  Chert  and  Sand. 

The  ores  were  not  found  in  paying  quantity. 
The  Powell  shaft  passed  through  : 

No.  1.    2  feet  soil. 

No.  2.    10  feet  broken  Chert  with  yellow  Sand. 

No.  3.    20  feet  Silico-calcite  and  alternate  layers  of  Limestone  and  Chert. 

No.  4.    3  feet  brown  Sand  and  some  Chert  and  Galena  and  Blende  in  paying 

quantities. 
No.  5.    ?  Hard  Chert  layers. 

The  McCloud  shaft  penetrated  through  : 

No.  1.    15  to  20  feet  loose,  broken  Chert  in  yellow  Clay. 

No.  2.    15  to  20  feet  solid  Chert  layers  or  Chert  slabs. 

No.  3.  1  to  6  feet  ore-bearing  stratum,  consisting  of  broken  Chert  with  Dolo- 
mite and  Clay,  and  horizontal  seams  1  to  10  inches  thick  of  Galena 
mixed  with  some  Blende. 

No.  4.  7  to  10  teet  alternate  layers  of  Limestone  and  Chert,  or  else  Chert  lay- 
ers alone. 

No.  5.    3  feet  Chert  with  two  seams  of  Blende. 

No.  6.    ?  Chert. 

The  sketch  Fig.  51  shows  the  composition  of  the  ore-bearing 
strata. 

The  shafts  marked  6,  have  some  resemblance  to  the  McCloud 
shaft.  The  materials  are,  however,  more  altered  and  more  disturbed, 
and  the  ore-seams  are  in  broken  Chert,  at  a  somewhat  higher  level. 

The  Horse-shoe  Diggings,  on  Davis  &  Murphy's  land,  have  the 
form  of  a  half  circle  or  horse-shoe.  They  are  situated,  on  the  eastern 
slope  of  the  valley,  about  30  feet  above  the  creek. 

The  Horine  shaft,  which  is  over  90  feet  deep,  passed  through  : 

3  feet  Soil. 

20  feet  red,  soft,  porous  Chert. 
20  feet  white,  porous  Chert. 

30  feet  broken  Chert,  with  broken  masses  of  Limestone, 
20  feet  Conglomerates  of  Chert  and  Dolomite,  cemented  by  gray,  regenerated 

Limestone,  with  some  Galena,  Blende,  and  Bitumen,  and  with  large 

infiltrations  of  coarsely  crystalline  Calcite. 

The  other  shafts  were  not  sunk  near  so  deep  as  this  one,  but  so  far 
as  they  went  they  showed  about  the  same  succession  of  strata. 
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Some  of  the  shafts  in  the  middle  part  of  the  Diggings,  passed 
through  thin  beds  of  blaci^,  micaceous  Slate,  which  lay  immediately 
below  the  Soil.  All  the  shafts  at  the  Horse-shoe  Diggings,  except  the 
Horine  shaft,  are  at  present  abandoned. 

The  shafts  marked  7,  including  Philip's  and  Webb's  Diggings,  at 
the  terminus  of  the  Leadville  Hollow,  near  Turkey  Creek,  are  from 
15  to  30  feet  deep,  and  were  sunk  through  Soil,  broken  Chert,  and 
broken  Limestone,  with  hard  brown  Sand  between  the  fragments. 
Galena  often  adheres  to  the  surface  of  the  pieces  of  Limestone,  and 
beside  is  irregularly  distributed  in  the  hard  sandy  mass. 

The  bluffs  in  the  lower  part  of  the  hollow,  are  formed  of  alternate 
layers  of  white  Chert  and  fine-grained  Limestone. 

Graves  Shaft. 

The  Graves  Shaft,  N.  hf.  Sec.  31,  T.  28,  R.  33,  is  situated  at  the 
head  of  a  small  southern  branch  of  Turkey  Creek.  The  Shaft  was  ye  t 
being  sunk  at  the  time  of  our  visit,  and  was  35  feet  deep.  The  location 
of  the  Shaft  is  shown  on  the  topographical  sketch,  Fig.  52. 

The  Section  is : 

2  feet  Soil. 

3  feet  slabs  of  white  Sandstone. 

16  feet  broken  Chert,  with  yellow  Sand. 

6  feet  Silico-calcite,  and  boulders  of  Limestone,  with  segreo^ttions  of   Bitu- 
men. 
6  feet  coarsely  broken   Chert,  in  pieces  of   fist-size  and  larger,  with  gray 

sandy  Clay. 
1  foot  gray  Clay. 

No  ores  had  been  found  then. 
All  layers  dip  north  with  tha  hill. 

STEVENS'    DIGG-INGS, 

The  Stevens'  Diggings,  W.  hf.  Sec.  31,  T.28,  R.  33,  are  situated  in 
the  upper  part  of  a  small  hollow  called  Stevens',Hollow,  about  one- 
half  mile  south  of  Turkey  Creek,  as. represented  on  the  topograph- 
ical sketch.  Fig.  52. 

The  shafts  marked  A,  especially  the  two  most  northern  ones, 
count  among  the  richebt  Lead  shafts  in  the  south-western  region. 
They  were  sunk  through  Soil,  broken  Chert  with  yellow  Sand,  and 
struck  at  25  feet  depth  a  bed  of  softened  dolomitic  Limestone  boul- 
ders 5  to  10  feet  thick,  and  below  these,  broken  Chert. 

The  ore  was   principally  found  in  a  nearly  horizontal  run  of  an 
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oval  cross-section,  150  feet  long  from  south-east  to  north-west,  20  feet 
broad  in  the  centre,  and  thinning  out  toward  both  ends.  Its  height 
Yaried  from  5  to  15  feet.  This  space  is  filled  with  broken  Chert  and 
Limestone  boulders,  and  contains  numerous  large  and  small  irregu- 
lar seams  and  chunks  of  Galena  and  Blende.  The  Galena  occurs 
mostly  between  the  Chert ;  the  Blende  more  in  the  altered  Lime- 
stone. 

The  sketch  Fig.  53,  represents  the  vertical-longitudinal  section  of 
a  portion  of  this  run. 

The  shaft  B,  on  the  eastern  slope,  went  about  30  feet  deep, 
through  broken  Chert,  with  boulders  of  Limestone  occurring  at  a  depth 
of  5  to  15  feet.  Galena  was  found  in  small  quantities  in  the  loose 
Chert. 

The  shafts  C  and  D,  on  the  slope  west  side  of  the  creek,  passed 
through   a  very  disturbed  and  irregular  formation,  consisting  of : 

20  feet  broken  Chert,  with  some  Galena. 

10  to  15  feet  slabs  and  boulders  of  Limestone,  partly  dolomized. 

10  feet  broken  Chert. 

10  to  15  feet  dark  gray  Clay. 

?  feet  broken  Chert,  with  dark  gray  Clay. 

All  strata  dip  very  strongly  from  45°  to  70^,  with  the  slope  toward 
the  east. 

BENT  LEY    DIGGINaS, 

The  Bentley  Diggings,  S.  E.  qr.  Sec.  25,  and  N.  E.  qr.  Sec.  36,  T. 
28,  R.  34  W.,  (see  topographical  sketch  Fig.  52,)  on  Lienallen's  land, 
leased  by  Bentley  &  Co.,  extend  along  a  small  branch  of  Turkey 
Oreek,  one-half  mile  west  of  Stevens'  Diggings. 

The  upper  Bentley  Diggings  consist  of  a  small  group  of  shafts,  all 
sunk  through  loose  Clay,  Soil  and  broken  Chert,  with  loose  pieces 
of  Galena  and  Blende.  In  some  shafts,  streaks  of  Galena  were 
struck  at  a  depth  of  30  feet,  but  proved  to  be  of  rather  small  extent. 
The  Galena  is  mostly  in  loose  pieces,  but  is  also  found  adhering  to 
broken  Chert. 

The  Blende  occurs  as  single  crystals,  or  in  crystalline  masses  in- 
closed in  either  compact  or  porous  mico-crystalline  Quartz  rock  of 
gray  color. 

Boulders  of  Limestone  occur  occasionally. 

The  lower  Bentley  Diggings  lie  further  down  the  hollow,  one- 
fourth  of  a  mile  from  Turkey  Creek.  There  are  12  or  15  shafts,  some  of 
which  reach  a  depth  of  35  to  40  feet.    Here,  as  in  the  upper  Diggings, 
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no  Gravel  was  found,  but  the  formation  below  the  Soil  consisted  of 
large  fragments  of  Chert,  (1  to  6  feet  in  diameter,)  with  some  Chert 
slabs  and  some  Sand.  These  materials  occur  loose  and  irregularly- 
mixed — or,  as  the  miners  call  it, ''  tumbling." 

Some  Galena  is  found  a  few  feet  below  the  surface,  in  loose  pieces 
in  the  Sand,  and  then  again  at  a  depth  of  25  to  35  feet,  between  the 
Chert  masses.  The  Chert  is  in  a  few  places  finely  broken,  and  some- 
times contains  Galena  in  streaks. 

Boulders  of  Limestone  are  rare. 

Blende  is  occasionally  met  with,  cementing  broken  pieces  of 
Chert. 

Beside  the  Diggings  above  mentioned  and  described,  there  are  in 
the  Turkey  Creek  district  a  number  of  places  where  Lead  had  been 
formerly  found,  but  which  are  abandoned  at  present.  Prominent 
among  these  were  the  Duff  Diggings  on  Turkey  Creek,  8  miles  east 
of  Joplin,  which  formerly  yielded  large  quantities  of  ore. 

In  other  localities, parties  of  miners  were  prospecting, but  had  not 
found  any  ore  at  the  time  of  our  visit — for  instance,  on  J.  H.  Taylor's 
land,  Sees.  4  and  5,  T.  29,  R.  32 ;  and  on  some  points  along  Short  Creek,, 
near  the  western  boundary  of  the  State. 


CHAPTER    XXVIL 


D.— SPECIAL  DESOEIPTION  OF  ORE  DEPOSITS— Continued. 


III. -DEPOSITS    OP    CENTRE    CREEK    DISTRICT. 

Centre  Creek  winds  its  way  from  east  to  west  through  the  south- 
ern portions  of  Jasper  county,  and  joins  Spring  River  a  short  distance 
west  of  the  State  line. 

The  land  is  mostly  rolling  and  forms  bluffs  and  abrupt  slopes  only 
in  close  vicinity  to  the  water-courses. 

Lead  and  Zinc  ores  have  been  found  principally  at  the  following 
three  localities : 

1.  Near  Sarcoxie  (Perry  Diggings.) 

2.  Near  Scotland  (Birch  and  Grove  Creek  Diggings.) 

3.  Near  Oronogo,  formerly  called  Minersville. 

1.— THE    PERRY    DICCINGS, 

T.  27,  R,  30,  Sec.  12,  are  2^|  miles  west  of  Sarcoxie  (see  general  map 
of  South-west  Missouri,)  on  land  belonging  to  William  Carnahan  and 
H.W.  Perry.^ 

Several  shafts  have  been  sunk  through  : 

Ko.  1.    3  feet  Soil. 

No.  2.    12  to  15  feet  broken  Chert  and  yellow  Sancl. 

*See  Perry  Mines  on  p.  84  of  this  volume. 
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No.  3.  20  to  70  feet  alternate  layers  of  Limestone  and  Chert  broken,  and  con- 
taining small  seams  and  specks  of  Galena,  in  both  Limestone  and 
Chert.  One  layer  of  Limestone  is  15  feet  thick,  solid,  bluish-gray, 
coarser-grained,  inclosing  crystalline  masses  of  Galena,  The  other 
Limestone  is  mostly  light-gray,  and  contains  but  little  ore.  It 
sometimes  contains  streaks  of  Dolomite,  some  little  Bitumen  and 
always  many  sub-carboniferous  fossils. 

In  one  shaft  loose  chunks  of  Calamine,  in  head-sized  boulders, 
were  found  in  Chert  and  Sand,  on  the  surface  of  the  solid  rock.  The 
ore,  however,  was  never  found  in  sufficient  quantities  to  pay  working, 
and  consequently  the  mines  are  abandoned  at  present 

2.— THE    MINES    NEAR    SCOTLAND. 

Grove  Creek  DiGGmGs,  (see  pp.  86  and  87  of  this  Vol.), 

(See  topographical  sketch.  Fig.  54,)  T.  27,  E.  32,  Sec,  12  N.  W.  qr.,  are 
situated  less  than  a  mile  sooth-west  of  the  town  of  Scotland,  on  a 
south-east  Slope,  near  the  head  of  Grove  Creek. 

Figure  54  represents  a  topographical  sketch  of  this  locality. 

At  the  northern  end  of  the  present  Diggings  a  knob  rises  about 
40  feet  above  the  creek  bottom.  On  the  eastern  Slope  of  this  knob  is 
an  outcrop  of  light-gray,  sandy  Limestone,  extending  horizontally  for 
150  to  200  feet.  This  outcrop  is  about  15  feet  below  the  mouth  of  the 
highest  shafts  on  the  knob,  which  shafts  are  less  than  100  feet  distant 
from  the  outcrop.  They  were  sunk  through  15  feet  of  broken  Chert, 
and  then  struck  large  boulders  and  slabs  of  thin  alternate  layers  of 
Limestone  and  Chert.  This  seems  to  show  that  the  outcropping  strata 
do  not  reach  far  into  the  hill,  but  are  perhaps  only  large  portions  of 
the  broken  and  disturbed  strata  in  the  shafts. 

The  Diggings  show  the  following  General  Section: 

No.  1.    3  to  5  feet  Soil, 

No.  2.    15  to  20  feet  broken  Chert,  with  yellow  Sand, 

No.  3.  20  to  30 feet  boulders  of  Limestone,  softened  and  altered  on  the  out- 
side, or  broken  masses  of  alternate  layers  of  Limestone  and  Chert. 

The  ore  generally  occurs  between  the  boulders,  lying  in  loose 
pieces  in  yellow,  sandy,  broken  Chert. 

Carwin  &  Clow's  shafts,  in  the  southern  part  of  the  Diggings,  have 
at  a  depth  of  about  30  feet,  a  regular  bed  of  ore  in  yellow  Sand  and 
Clay,  between  the  boulders  of  sandy  Limestone,  extending  over  an 
area  about  100  feet  in  diameter.    The  Galena  forms  a  continuous  wavy 
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layer,  1  to  2  inches  in  thickness,  mixed  occasionally  with  crystals  and 
crystalline  masses  of  Blende. 

The  Tussinger  shaft  (see  topographical  sketch)  is  sunk  40  feet 
in  the  lowest  part  of  the  Diggings. 

Figure  65 represents  the  8  feet  at  bottom  of  this  shaft: 

No.  1.    Large  boulder  of  hard,  coarsely  crystalline  Limestone. 

No.  2.    Bluisli-black,  slaty  Clay. 

No.  3.    Layers  of  light-colored,  sandy  Limestone  and  Chert. 

No.  4.  Calcnreoiis,  yellow  Sand,  (soft  Sandstone,)  with  loose  chunks  of  Ga- 
lena and  some  Blende ;  sometimes  rounded  and  coated  with  gray 
OarbonacC. 

No.  5.  Head-sized  boulders  of  sandy  Limestone,  with  yellow,  calcareous 
Sand,  with  thick  sheets,  and  streaks  ot  Galena,  partly  coated  and 
between  the  boulders. 

The  mines  are  worked  at  present  (summer  1878)  by  about  80  to 
40  men,  who  obtain  25  to  80,000  pounds  of  Galena  per  week. 

'BuRCH  DiGGiiS^GS,  (sco  p.  88  of  this  Vol.), 

T.27,  E.  82,  Sec.  11  S.  W.  qr.  of  K  W.  qr.,  are  about  1  mile  south-west 
of  the  Grove  Creek  Diggings.  They  are  owned  by  Burch  &  Co.  They 
lie  on  high  ground,  in  a  slight  depression  of  the  prairie,  the  surface  of 
which  is  covered  with  pieces  of  broken  Chert.  Boulders  up  to  6  feet 
thick,  of  red  or  yellow  Sandstone,  are  found  on  the  surface  between 
the  Burch  and  the  Grove  Creek  Diggings.  The  Burch  shafts  are  gen- 
erally 30  to  40  feet  deep,  only  one  of  them  being  60  feet.  All  are  sunk 
through  loose  materials,  without  reaching  a  solid  stratum  of  rock. 
The  upper  layers  mostly  consist  of  red,  clayish  Sand,  25  feet  thick, 
with  some  Chert,  and  in  places  with  large  masses  of  white  Clay.  At 
greater  depth,  streaks  of  red  tallow  Clay  and  of  brown,  sandy  Clay 
are  met  with.  The  Clay  incloses  considerable  quantities  of  Galena 
and  of  Smithsonite.  The  latter  occurs  in  the  eastern  shafts  in  chunks 
and  slabs,  and  in  the  western  in  solid  layers,  1  to  8  feet  thick.  In  the 
western  shafts  sharp-cornered  slabs  of  red  Sandstone,  similar  to  that 
seen  in  the  prairie,  as  above  mentioned,  are  found  in  the  Sand  a  few 
feet  below  ground. 

There  were  about  15  to  20  men  at  work  at  these  Diggings.  Three 
miners  at  one  time  obtained  10,000  pounds  of  Galena  in  6  days  from  2 
of  the  eastern  shafts. 
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3.— THE    MINES    OF    ORONOGO    (MINEES  YILLE,) 

These  mines  are  situated  in  T.  29,  E.  32  W.,  Sec.  31  N.  M.  of  S.  W. 
qr.,  and  in  T.  29,  K  33  W.,  Sec.  36  N.  E.  qr.  of  S.  E.  qr.  The  present 
Diggings  at  this  place  are  owned  by  the  Granby  Mining  and  Smelting 
Co.,  conjointly  with  other  parties.  They  are  situated  at  the  head  of  a 
small  branch,  running  south  into  Centre  Creek. 

We  add  to  this  report  a  topographical  map  of  these  Diggings,  from 
sketches  taken  in  summer  of  3873.    See  Fig,  56. 

The  Geological  formation  is  the  Keokuk  Limestone,  which  is  ex- 
posed in  a  small  quarry  east  of  the  Diggings.  This  Limestone  is  in 
places  overlaidby  small  pockets  of  Lower  Coal-Measure  rocks,  namely, 
Slate  and  Coal. 

In  regard  to  the  rocks  associated  with  the  ore,  the  Oronogo  dis- 
trict is  very  remarkable  for  the  frequency  and  considerable  develop- 
ment of  the  Quartzite.  This  rock  occurs  to  some  extent  in  a  few  other 
places,  (as  in  Shaft  20,  at  Lone  Elm  and  in  the  Bentley  Diggings),  but 
at  Oronogo  it  forms  the  principal  ore-bearing  rock  in  several  of  the 
richest  runs  of  ore,  especially  in  Shafts  y,  ^,  s,  r,  m,  ^,  i,  also  in  Shafts 
2,  8, 14  and  15,  and  in  the  Circular  Diggings.  This  Quartzite  must  be 
of  much  later  origin  than  either  the  Chert  or  the  Limestone,  because 
it  cements  together  Chert  fragments,  thus  forming  the  Conglomerates 
described  in  our  preceding  chapter,  and  because  it  also  encloses  bro- 
ken masses  of  Limestone  occasionally.  The  Quartzite  contains  ores 
in  single  crystals  as  well  as  in  seams  and  streaks.  It  is,  in  places, 
coarisely  crystalline,  the  crystals  being  of  either  prismatic  or  pyra- 
midal type.  When  thus  plainly  crystalline,  it  passes  into  porous  ag- 
gregations of  crystals,  and  sometimes  into  loose  crystalline  Quartz- 
Sand.  It  seems  that  single  loose  crystals  were  at  first  deposited, 
which  by  increasing  gradually  in  number,  formed  a  porous,  and  finally 
a  dense  Quartzite.  This  rock  is  of  a  gray  or  drab  color,  which,  by  the 
admixture  of  Blende  or  of  Bitumen,  is  frequently  changed  into  dark 
brown  or  black.  The  Bitumen  has  undoubtedly  assisted  in  the  pre- 
cipitation of  the  ores  in  this  rock.  It  betrays  its  presence  by  its  pe- 
culiar odor  when  the  rock  is  rubbed  or  broken.  The  Blende,  which  is 
nearly  always  associated  with  the  Quartzite,  occurs  in  large  and  well 
developed  crystals  disseminated  through  the  whole  mass.  Galena,  on 
the  other  hand,  occurs  in  this  rock,  mostly  in  large  vein-like  aggre- 
gations of  various  shapes. 

In  the  above  mentioned  Conglomerates,  the  limits  between  the 
pieces  of  white  or  light-gray  Chert  and  dark-colored  Quartzite,  are 
generally  well  defined.    In  a  few  instances,  however,  it  was  observed 
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that  the  Chert  became  gradually  dark-colored  and  somewhat  porous, 
and  more  crystalline  near  the  lines  of  contact,  and  that  it  has  evi- 
dently been  attacked  and  altered  by  the  solutions  which  have  depos- 
ited the  Quartzite.  The  ores  are  always  in  the  mass  of  the  Quartzite, 
never  in  the  Chert-fragments. 

The  Diggings  near  Oronogo  may  be  divided  into  two  groups  : 

a.    The  Branch  Diggings. 

5.    The  Circular  Diggings. 

a.    The  Branch  Diggings.    (See  topographical  sketch  of  Oronogo.) 

Are  situated  in  the  west  half  Sec.  31,  T.  29,  K.  32  V/.,  along  a  small 
branch  of  Centre  Creek.  The  Shafts  form  more  or  less  parallel  rows, 
which  correspond  to  subterranean  runs  of  ore  on  which  they  were 
sunk.  There  are  three  such  runs  on  the  eastern  Slope,  one  opened  by 
the  Shafts  9,  another  by  the  Shafts  lo  and  t^  and  the  third  by  the  Shafts 
g.  All  three  seem  to  join  into  one  in  the  vicinity  of  the  furnace 
building,  and  to  continue  as  one  wide  but  less  regular  run,  along  and 
<5lose  to  the  branch,  for  some  distance  south.  Another  run  extends 
on  the  west  side  of  the  branch,  through  shafts  3  and  10,  and  another 
through  Shafts  2  and  8,  up  the  western  slope  at  an  angle  to  the  Creek. 
This  latter  run  may  perhaps  continue  south  to  Shafts  14  and  15^  which 
are  of  a  similar  character. 

The  Shafts  g,  d,  c,  5,  form  the  upper  run  on  the  eastern  slope,  and 
are  15  to  25  feet  above  the  branch.  They  were  mostly  abandoned  at 
the  time  of  our  visit,  because  their  ore-deposits  were  not  as  rich  as 
others  in  the  district.  The  shafts  passed  through  Soil,  yellow  Clay, 
(often  tallow-Clay  and  broken  Chert).  Boulders  of  Limestone,  either 
decomposed  and  sandy,  or  hard  and  bituminous,  were  foqnd  12  to  25 
feet  below  the  surface.  In  shaft  o,  20  feet  of  alternate,  irregular  lay- 
ers of  black  bituminous  „Clay  and  yellow  sandy  Clay  were  struck  be- 
low the  Soil,  all  dipping  with  the  slope. 

The  shafts  w^  t  and  jt?,  are  sunk  on  a  run  of  ore  nearly  parallel  to 
the  former,  on  the  same  slope.  The  shafts  are  mostly  20  to  40  feet 
deep.    They  passed  through : 

No.    1.    2  to  5  feet  Soil, 

jSTo.    2.    0  to,  15  feet  yellow,  sandy  Cla}^ 

No.    3,    10  to  15  feet  broken  Chert. 

No.    4.    J  to  6  feet  solid  Chert,  in  slabs  or  layers. 

No.  5.  3  to  10  feet  ore-bed,  consisting  of  broken  Chert  and  gray  or  red  Clay 
in  which  Galena,  with  Uttle  Blende,  occurs  in  streaks  i  to  6  inches 
thick.  The  seams  of  Galena  are  nearly  horizontal,  dipping  but 
slightly  with  the  hill. 
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In  shaft  t^  boulders  of  soft,  bituminous  Limestone  were  founds 
surrounded  by  gray  or  green  Clay,  the  latter  containing  some  Galena. 

The  deepest  shaft  on  this  run  is  the  '^  Pump  Shaft,"  close  to  the 
furnace  building;  sunk  for  the  purpose  of  draining  the  whole  district. 
It  is  82  feet  deep.  At  a  depth  of  20  feet  a  seam  of  Galena  in  the 
Ohert  was  struck,  but  not  followed.  At  50  feet  of  depth  the  shaft 
reached  a  Conglomerate,  consisting  of  angular  pieces  of  Chert,  ce- 
mented by  gray,  sandy  Limestone,  and  enclosing  single  crystals  and 
specks  of  Blende,  and  some  Galena. 

The  shafts  y^  v,  s^  r^  m^  h^  and  ^V  are  sunk  on  the  main  run  of  ore. 
Their  mouths  are  but  a  few  feet  above  the  level  of  the  creek.  The 
following  sections  were  obtained  in  the  several  shafts  : 


y 


Soil  and  Gravel.. 
Slate  and  Coal... 

Yellow  Clay 

Broken  Chert..... 


Boulders  and  slabs  of 
Limestone 


Quartzite 

Chert  Conglomerate.. 

Broken  Chert 

Solid  Chert-layers 


5  feet. 
0 
0 
0 

4  to  5;feet. 

5  to  8  ft, 


15  feet. 


0 


0 
20  feet. 

0 

I 

15  feet,     i    0 

I 

0  1    0 


2  feet. 

0 

6  feet. 

0 


0 

6  feet. 


5  feet. 

0 

0 

5  feet. 

12  feet. 


3  feet, 
0 

0    ■ 
0 


7  to  9  feet. 


0 

Z\  feet. 


3  feet. 

3  to  5  feet.. 

0 

0 

0 

7  to  9  feet. 


This  table  shows  how  much  the  strata  vary  in  thickness  and  in 
character  \xi  this  row  of  shafts.  The  level  of  the  layer 'of  Quartzite 
however,  is  pretty  near  the  same  all  through,  as  the  surface  of  the 
ground  is  lower  at  the  shafts  h  and  ^,  than  at?/  and  n  The  upper  layer 
of  broken  Chert  is  occasionally  replaced  by  sand  and  yellow  Clay. 
The  Limestone  which  occurs  in  boulders  and  slabs  in  the  shafts  ?/,  is  en- 
tirely missing  in  the  shafts  lower  down  the  creek.  The  Quartzite  oc- 
curs either  massive  and  without  admixture,  or  else  it  cements  Chert- 
fragments  into  a  Conglomerate.  In  some  shafts  it  occurs  in  both 
ways,  and  then  the  Quartzite  overlies  the  Conglomerate,  while  loose^ 
broken  Chert,  or  else  fissured  Chert-layers  are  found  below. 

Galena  and  Blende  occur  in  the  Quartzite  in  the  manner  above 
described.  In  shaft  y  the  Quartzite  varies  much  in  shade  and  color. 
The  dark  variety  contains  much  more  ore  than  the  light  colored  one, 
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and  the  ore  in  the  former  looks  darker  itself,  than  the  ore  in  the  lat- 
ter. The  Blende  is  nearly  black,  and  the  Galena  has  a  perceptibly 
darker  hno;  and  a  bituminous  odor  when  broken.  This  shows  that 
the  dark  color  is  to  a  great  extent,  due  to  the  presence  of  Bitumen. 

In  the  most  southern  of  shaft  ?/,  are  observed  the  following  Sec- 
tions.   See  Fig,  57  : 

Fig.  57.     BrancJb  Diggings^  Oronogo. 

Ko.  1.    4  feet  Soil. 
i^o.  2.    4  feet  yellow,  sandy  Claj^ 

oS'o.  3.    10  feet  broken  Quartz  rock,  with  some  Galena  and  Blende,  and  boul- 
ders of  softened  Limestone. 
No.  4.    10  feet  solid  Quartzlte,  with  much  G-alena  and  Blende. 

The  shaft  s^  west  of  the  furnace  building,  nearly  in  line  with  the 
former  shafts,  was  only  10  feet  deep  when  visited  by  us.  At  this  shal- 
low depth  it  had  disclosed  one  of  the  largest  chunks  of  Galena  ever 
found  in  this  region,  being  6  to  8  feet  long,  3  to  4  feet  high,  and  l.\  to 
2|^  feet  thick,  and  weighing  over  10,000  pounds.  It  was  found  loose, 
imbedded  in  a  mixture  of  Clay,  broken  Chert  and  broken  Quartzlte, 
in  the  manner  shown  on  sketch.  Fig.  58. 

Fig,  58^     Loose   Chunks^   Oronogo. 

No.  1.  Soil. 

No.  2.  Gravel  and  small  Chert  fragments. 

No.  3.  Coarse,  broken  Chert. 

No.  4.  Gray  Eire  Clay. 

No.  5.  Black  Clay. 

No.  6.  Sand,  with  broken  Chert  and  Quartzite,  and  rounded  chunks  of  pure 
Galena.    The  large  chunk  is  seen  in  Section, 

In  shaft  m  we  observed  the  Section  represented  by  the  sketch, 
Fig.  59. 

Fig.  59.     Oro7iogo. 

No.  1.    Soil  and  Gravel. 

No.  2.    Broken  Chert  and  brown  Sand. 

No.  3.    Broken  Chert  cemented  by  gray  Quartz  rock,  with  Blende,  Galena  and 

Calcite. 
No.  4.    Alternate  layers  of  Chert  and  Limestone,  bituminous,  with  soaie  seams 

and  specks  of  Galena  and  Blende. 

In  shaft  ^,  sandy,  gray  Coal-slate  and  impure  Coal  were  struck 
between  large,  broken  masses  of  black,  bituminous  Conglomerate — 
G.s~-31 
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i.  e.,  Chert  cemented  by  Quartzite— -with  Galena  and  Blende,  and 
Calcite.  Below  this  lay  a  large  mass  of  black,  bituminous  Quartzite 
without  any  ore. 

The  shafts  a  are  shallow,  5  to  10  feet  deep,  and  struck  alternate 
layers  of  Limestone  and  Chert  below  the  Soil,  which,  in  fissures,  con- 
tained Calcite  with  some  Galena  in  large  crystals. 

The  shafts  /,  x,y^  u,  3,  9, 10,  compose  a  range  along  the  branch, 
having  about  the  following  Section : 

No.  1.  2  to  5  feet  Soil  and  GraveL 

No,  2.  2  to  10 'feet  yellow  Clay  and  Sand. 

No.  3.  4  to  10  feet  broken  Chert. 

No.  4.  4  to  12  feet  broken  Limestone,  sometimes  altered. 

No.  5.  ?  feet  brolcen  Chert. 

In  addition  to  this  General  Section,  the  shafts  /  and  x,  which  are 
the  most  northern  of  this  range,  have,  below  the  Soil : 

3  to  6  feet  of  black  Clay  and  clay  Slate. 

In  shafts  x,  9  and  10,  a  stratum  of  gray,  sandy  Limestone,  5  to  8 
feet  thick,  and  containing  streaks  of  micaceous,  black  Slate,  lies  un- 
der the  Soil.  This  stratum  is,  in  places,  over  15  feet  thick,  divided 
into  layers  of  ^  to  4  inches.  Its  position  is  strongly  disturbed— the 
strata  dipping  25°  to  ^O''  east,  as  shown  in  the  sketch  (Fig.  60),  which 
is  taken  from  the  shallow  shaft  10. 

Fig.  GO.     Oronogo. 

No.  1.    1  foot  Soil  and  Gravel. 
No.  2.    4  feet  light  gray,  slaty  Clay. 

No.  3.    5  feet  sandy  Limestone,  with  specks,  seams  and  small  veins  of  Galena 
and  Blende. 

This  range  is  not  near  so  rich  as  the  former.  The  ores  occur  in 
seams  and  specks  in  the  Sandstone,  and  also  at  greater  depth  between 
broken  Chert  and  Limestone. 

The  shafts  g  and  A,  north  of  the  railroad,  are  sunk  25  to  35  feet 
deep,  through  Soil,  broken  Chert  and  large  masses  (15  to  20  feel  thick) 
of  soft,  rotten  Chert,  with  some  single,  angular  boulders  of  bitumin- 
ous Limestone  containing  segregations  of  fluid  Bitumen.  Galena  oc- 
curs in  the  Chert,  and  in  the  softened,  outer  portion  of  the  Limestone, 
but  has  not,  so  far,  been  found  there  in  paying  quantities.  The  shafts 
h  are  15  to  30  feet  deep,  and  had  10  feet  of  gray  Eire  Clay  below  the 
Soil,  and  then  10  feet  of  black  Clay  and  broken  Chert. 

The  shafts  2  and  3  are  sunk  from  20  to  32  feet  deep,  on  a  run  of 
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Cralena-bearing  Quartzite,  striking  nearly  south-west  to  north-east 
The  run  is  overlaid  and  surrounded  by  broken  Chert,  and  in  places  on 
the  west  side,  by  boulders  of  altered  Limestone.  The  Galena  occurs 
principally  in  seams  in  the  fissured  Quartzite,  and  is  associated  with 
much  Blende.  Also,  the  boulders  of  Limestone  are  sometimes  im- 
pregnated with  Galena  to  a  depth  of  5  or  6  inches. 

The  shafts  14  are  16  to  20  feet  deep.    They  penetrated  : 

Ko.  1.    3  to  4  feet  Soil,  with  loose  pieces  of  Oerussite  and  Chert. 

No.  2.    3  to  4  feet  broken  Chert  and  yellow  Sand,  locally  impregnated  with 

Cerussite. 
No.  3.    Over  10  feet  bituminous  Quartzite,  in  places,  cementing  dark  gray 

Chert  fragments. 

This  conglomeratic  mass  is  itself,  in  places,  fissured  and  broken. 
Galena  occurs  in  irregular  aggregations  or  pockets,  sometimes  5  to  7 
inches  thick,  and  1  to  4  feet  long.  Many  small  seams  extend  in  all  di- 
rections from  these  pockets  into  the  adjoining  Quartz  rock.  The  shafts 
15  are  very  similar  to  the  former.  They  are,  however,  35  to  40  feet 
deep,  and  below  the  Chert  and  the  Quartzite  reached  Limestone 
boulders  with  some  Galena,  and  masses  of  broken  Chert  conglome- 
rated by  regenerated  Limestone,  containing  single  crystals  and 
bunches  of  Galena  and  Blende.  Broken  masses  of  half-decomposed 
Silico-calcite  are  also  met  with.  Smithsonite  is  found  in  pockets  and 
streaks  in  the  broken  rocks.  The  Quartzite  in  this  locality  some- 
times incloses  Limestone  boulders,  which  are  rotten,  soft  and  sandy 
on  the  outside.    This  case  is  represented  in  the  sketch.     (Fig.  61.) 

No.  1.  Solid  interior  of  Limestone  boulder. 

No.  2.  Soft,  sandy  exterior, 

No.  3.  Chert-breccia  cemented  by  bituminous  Quartzite  with  Galena. 

No.  4.  Solid  Chert-layer  5  inches  thick. 

Shafts  1.  One  of  these  shafts  is  sunk  25  feet  deep,  and  showed 
the  following  formation :     (See  Vig.  62.) 

No.  1.    Soil  and  Gravel. 
No.  2.    Clay  and  Gravel. 

No.  o.    Limestone  boulders,  softened  on  the  outside,  and  rounded,  torming  a 
cave  about  15  feet  high,  15  feet  wide,  and  15  to  20  feet  long. 

The  cave  was  filled  with  a  soft  mud,  consisting,  in  its  various  parts, 
of  yellow  Clay,  gray  calcareous  Clay,  Gravel,  pieces  of  wood,  and 
some  fine  Galena  and  Blende,  all  of  which  had  evidently  been  washed 
into  it.  The  existence  of  this  cave  proves  that  the  boulders  can  not 
have  been  brought  into  their  present  position  and  rounded  shape  by 
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drifting,  but  only  by  a  gradual  settlement  and  thorough  chemical  ac- 
tion. 

Shafts  13, 12,  7,  6, 5,  and  4,  are  sunk  on  the  Slope  ascending  grad- 
ually from  the  branch  west  towards  the  Circular  Diggings,  which  lie 
on  somewhat  higher  ground.  These  shafts  are  mostly  shallow,  and 
passed  through  a  formation  of  Olay  and  broken  Chert,  deposited  in 
thick  layers.     In  some  places  they  struck  Limestone  boulders. 

In  shafts  5  and  6,  broken  masses  of  Silico-calcite  were  reached  at 
a  depth  of  20  feet,  containing  Calcite  with  Galena  in  fissures. 

In  shafts  13,  loose  pieces  of  Cerussite  were  found  in  the  broken 
Chert  below  the  Soil.  But  no  well-paying  deposit  has  as  yet  been  dis- 
covered in  these  shafts. 

B.    THE    CIRCULAR     DIGGINGS, 

T.  29,  K  83  W.,  Sec.  36  N.  E.  qr.,  of  S.  E.  qr.,  (see  Topographical  sketch  of 
Oronogo,  Fig.  56,)  consist  of  a  number  of  shafts,  sunk  on  a  natural 
dyke  of  circular  form.  The  surface  of  the  ground  dips  from  all  sides 
towards  the  center  of  the  circle,  forming  a  flat  basin.  This  circle  has 
a  diameter  of  400  to  500  feet.  The  west  side  lies  about  10  feet  higher 
than  the  east  side.  The  dyke  is  interrupted,  in  three  places,  by  gapfj 
20  to  SO  feet  wide.  Two  of  these  are  on  the  west  side,  and  one  in  the 
lower  or  eastern  part,  where  the  water  runs  out  to  join  the  Oronogo 
Branch. 

We  will  describe  a  few  shafts  in  various  parts  of  the  circle  to 
show  the  Geological  features,  beginning  at  the  lower  gap  on  the  east 
side: 

Shafts  17,  near  this  gap,  are  sunk  15  to  20  feet  through  broken 
Chert,  with  seams  of  Galena  all  through  the  mass. 

The  shafts  a  little  farther  north,  went  through  15  feet  Chert-layers^ 
with  Clay  between  them,  15  feet  massive  Quartzite,  then  boulders  of 
Limestone  with  some  Bitumen,  and  some  Galena  as  represented  in 
sketch.     (Fig.  63.) 

No.  1.  Soil. 

No.  2.  Yellow  Clay  and  Chert. 

No.  3.  Chert-layers. 

iSTo.  4.  Quartz  rock  with  fissures  and  gash-veins  with  Galena. 

No.  5.  Limestone  boulders. 

Shafts  18,  on  the  west  side  of  the  circle,  passed  through  broken 
Chert,  with  Galena  seams  1  to  3  inches  thick,  in  fissures,  and  then 
struck  Quartzite  at  a  depth  of  25  feet,  with  large,  irregular  gash-7eins 
filled  with  Galena,  as  in  the  sketch  shown :    (Fig.  64.) 
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The  irregularly  stratified  formation  of  Gravel  and  of  broken 
Chert  dips  both  ways  towards  the  center  of  the  circle,  and  in  the  op- 
posite direction. 

Shafts  19,  south  of  the  preceding,  near  the  gap,  are  about  30  feet 
deep,  in  broken  Chert,  with  loose  pieces  of  Cerussite  and  Galena. 
Farther  towards  the  inside  of  the  circle,  large  masses  of  gray  Clay 
were  found  containing  considerable  quantities  of  Cerussite,  and  in 
places  entirely  impregnated  with  it. 

Shafts  20  are  sunk  through  a  solid  mass  of  dark-colored  Quartz« 
ite  with  seams  of  Galena. 

Shafts  21  are  20  to  30  feet  deep,  and  passed  through  Soil,  and  then 
struck 

No.  1.    8  feet  black  Slate  and  black  Clay. 
No.  2.    10  to  15  feet  yellow  Clay,  with  some  broken  Chert. 
No.  3.  •  ?  feet  Limestone  boulders,  some  hard  and  liglit-gray,  others  soft  and  a 
little  bituminous. ' 

Shafts  22;  on  south  side  of  circle,  passed  through  4  inches  to  15 
feet  broken  Chert,  mixed  with  yellow  Sand  and  Clay,  and  also  witb 
pieces  of  Cerussite,  and  of  half  decomposed  crystals  of  Galena.  Below 
this,  is  again  broken  Chert;  and  then  massive  Quartzite,  with  veins 
of  Galena  and  with  red  Clay  in  fissures. 

Shafts  23;  situated  a  short  distance  outside  of  the  regular  circle, 
are  12  to  15  feet  deep  in  yellow  Clay  and  broken  Chert,  and  then 
reached  a  hard,  light-gray  Limestone;  broken  and  partly  bituminous. 
They  did  not  strike  any  ore  up  to  the  time  of  investigation. 

Shafts  24  had  6  to  10  feet  of  broken  Chert  and  Chert-conglomer- 
ate; 10  feet  solid,  dark  gray  Quartzite  with  specks  of  Galena  and  of 
Blende.  This  Quartzite  sometimes  incloses  broken  Chert  of  light 
gray  color.  Pieces  of  Cerussite  and  Calamine  occur  in  the  soil  and  in 
the  loose  Chert  above  the  Quartzite. 

Shafts  25  are  shallow  and  situated  near  the  steep  slope  of  the 
eastern  gap  of  the  circle.  They  disclosed  a  large  quantity  of  very 
coarse  Gravel,  and  below  this,  rounded  slabs  of  Sandstone.  They 
did  not  reach  the  regular  ore  formation. 

Centre  Shaft. 

A  deep  shaft  was  sunk  by  the  Company  in  the  very  centre  of  the 
circle,  for  the  purpose  of  testing  the  locality,  and  in  the  hope  to  be 
able  to  drain  all  the  diggings  by  it.  According  to  the  records  which 
the  Superintendent,  Col.  Young,  kindly  submitted  to  our  inspection^ 
this  shaft  passed  through  the  following  strata : 
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1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 


Section  of  Centre  Shaft, 


Soil 

Clay  and  broken  Chert 

Irregular  layers  of  various  Clays,  dark  blue,  gray  and  yellow 

Gray  Mre  Clay,  becoming  sandy  lower  down 

Sandy,  gray  and  black  Clay,  with  a  chunk  of  Coal  4  inches  thick 

Black,  slaty  Clay,  with  some  Pyrites 

Slaty  Clay  full  of  Pyrites ^ 

Same,  with  Coal  chunks ■ 

Hard,  slaty  Clay,  inclosing  large  and  small  boulders  of  sandy  Limestone 

Hard,  gray  Sandstone,  with  Pyrites 

Hard,  dark  blue,  slaty  Clay,  with  numerous  seams  of  Galena 

Boulders  of  sandy  Limestone 

Hard  Sandstone  (?) 


Conglomerate,  consisting  of  angular  pieces  of  Chert  cemented  by  a  very 
sandy  regenerated  Limestone,  inclosing  specks  of  Blende,  and  also 
some  Galena  and  Calcite.  This  is  the  same  rock  as  found  in  the  pump 
shaft  near  the  furnaces  at  a  depth  of  50  feet 


Total  depth  . 


1 

3 

14 

25 
12 


16- 

S 
4 


104 


The  last  blast  opened  a  fissure  striking  north  to  south,  when,  for 
the  first  time,  some  water  ran  into  the  shaft,  rising  slowly— about  5 
feet  in  the  first  12  hours,  and  l^  feet  in  the  first  36  hours.  The  work 
was  then  abandoned.  The  above  Section  evidently  indicates  the 
presence  of  a  confused  mixture  of  broken  Coal  Measure  rocks  in  the 
centre  of  the  circle,  and  therefore  a  disturbance  on  a  pretty  large 
scale.  The  last  10  feet  of  the  Section  seem  to  belong  to  the  Subcar- 
boniferous  Ore  Formation. 

According  to  the  above  descriptions,  the  Circular  Diggings  would 
appear  in  section  about  as  follows:  (see  Fig.  65.) 

Fig.  65.     Cb'cular  Diggings^  Oronogo. 

The  lowest  rock  struck  by  the  Centre  Shaft  is  Chert-conglomer° 
ate.    Above  this,  we  have  : 
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ISTo.  1.  Limestone  boulders. 

No.  2.  Quartzite  with  Galena  and  Blende. 

No.  3.  Chert  layers. 

No.  4.  Broken  Chert. 

No.  5.  Clay  and  Sand  with  Cerussite. 

No.  6.  Broken  Coal  Measure  rocks.    Slates,  Clay,  Sandstone  and  Coal. 

The  present  circular  form,  which  is  peculiar  to  these  Diggings, 
may  have  been  caused  by  the  erosion  of  a  large  cavity  in  the  under- 
lying Limestone,  and  by  the  breaking  down  of  the  upper  strata.  The 
condition  and  relative  position  of  the  various  rocks,  especially  the 
fact  that  all  the  layers,  irregular  as  they  are,  yet  invariably  dipping 
towards  the  centre  of  the  circle,  decidedly  support  this  view.  The 
boulders  lie  about  70  feet  deeper  in  the  centre  than  at  the  circumfer- 
ence of  the  circle. 

The  existence  of  numerous  large  and  small  sink  holes  all  over  the 
Limestone  region  of  Southern  Missouri,  shows  that  such  local  subter- 
raneous erosions,  causing  circular,  funnel-shaped  depressions  on  the 
surface,  are  nothing  unusual. 

The  lead-bearing  Quartz  rock,  according  to  present  appearances, 
is  not  found  inside  the  circle^  but  has  itself  a  nearly  circular  form. 
The  developments  made  so  far  do  not  permit  us  to  decide  whether  it 
has  been  at  once  deposited  in  this  form,  or  whether  it  originated  in 
two  separate  runs,  curved  afterwards  by  the  particular  manner  in 
which  the  settling  of  the  ground  may  have  been  effected. 


CHAPTER    XXVIIL 


B.    MINING    AND    SMELTING. 


HISTORY. 

Mining  operations  began  comparatively  late  in  the  lead  region  of 
South-west  Missouri. 

In  1850,  the  Prairie  Diggings,  one  mile  south  of  Granby,  were 
opened,  and  in  1851,  mining  began  in  the  Brock  Hollow  on  the  Granby 
section-  Soon  after,  a  great  number  of  mostly  shallow  shafts  were 
sunk  in  other  parts  of  South-west  Missouri,  and  in  many  instances 
met  with  good  success.  So  the  Nobleton,  the  Moseley  and  the  Oedar 
Creek  mines  in  Newton  county;  the  Centre  Creek,  the  Duff,  the  Min- 
eral Point  (Leadville),  and  the  Orchard  mines  (Joplin),  in  Jasper 
county,  and  several  others. 

The  Galena  obtained  was  smelted  in  simple  log  furnaces  or  on 
small  Scotch  hearths  with  one  eye.  The  blast  was  produced  by  bel- 
lows driven  by  water  power.  The  Lead  was  taken  by  wagons  to 
Fort  Smith,  and  then  boated  down  the  Arkansas  and  Mississippi 
Eivers,  and  was  shipped  to  New  Orleans,  New  York  and  Boston. 

The  total  amount  of  Galena  raised  from  1850  to  1854  was  estimated 
by  Prof.  Swallow,  in  his  Keport  of  1855,  p.  161,  at  1,721,679  pounds. 

The  Granby  Mines  were  the  first  which  actually  began  to  flourish. 
In  1856,  Blow  &  Kennett  obtained  a  lease  on  the  Granby  section  from 
the  Atlantic  and  Pacific  Railroad  Company,  which  owns  the  land- 
They  erected  six  Scotch  hearths  with  blast  produced  by  fans  and 
steam  power.  Six  other  hearths  were  built  and  worked  by  other 
parties.  Miners  from  all  parts  of  the  world  flocked  to  Granby,  and 
the  town  grew  rapidly.    The  production  rose  to  over  8,000,000  pounds 
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per  year.  The  principal  work  was  done  at  the  Brock  Hollow,  the 
Dutch,  the  Frazier,  and  at  some  parts  of  the  Crabtree  and  Hardshaft 
Diggings. 

We  will  here  mention  a  few  remarkable  examples  of  well-paying 
shafts  worked  at  that  lime. 

Holman,  Hersey,  Gatzel  and  others  obtained  from  two  shafts 
3,500,000  pounds  of  Galena  in  18  months,  which,  estimated  at  $21  pei 
1,000  pounds,  had  a  value  of  $73,500. 

Frazier's  Shaft,  at  the  present  Frazier  Diggings,  yielded,  in  1859, 
an  average  of  100,000  pounds  per  month. 

The  beginning  of  the  war  in  1861  stopped  the  mining  operations 
of  the  whole  region  until  1865.  Henry  T.  Blow  then  obtained  a  lease 
of  the  Granby  section  and  vigorously  started  and  pushed  the  work. 
Several  valuable  disclosures,  especially  in  the  Holman,  Hardshaft  and 
East  Point  Diggings,  gave  a  new  impulse  to  it  from  time  to  time,  and 
finally  the  discovery  of  the  Zinc  ore,  and  its  value,  secured  the  suc- 
cess of  these  mines  for  a  leng:thy  future. 

More  sudden  yet  than  the  rise  of  Granby  was  that  of  Joplin.  In 
1870  not  a  single  house  was  in  the  place  where  two  years  afterward  a 
flourishing  town  stood,  which  has  now  grown  into  a  city  of  5000  inhabi- 
tants. 

In  1871  one  furnace,  owned  by  Moffett  and  Sergeant,  was  more 
than  sufficient  to  smelt  all  the  ore  there  raised  from  the  Cox  and 
Orchard  Diggings,  and  some  shafts  at  Leadville,  until  a  miner,  named 
Moon,  struck  a  very  rich  deposit,  now  called  after  him— the  Moon 
Range,  or  Moon  Digging—on  East  Joplin  Hill. 

For  nearly  20  years  (more  or  less)  ore  had  been  found  along  Tur- 
key Creek,  and  mined  with  but  moderate  success,  when  suddenly 
Moon's  lucky  hit  increased  the  confidence,  causing  more  extensive 
prospecting,  and  thus  leading  to  the  great  development  of  mining 
operations  in  Joplin  Creek  Valley.  Discovery  followed  discovery  in 
rapid  succession,  and  after  hardly  two  years  over  1000  miners  were  at 
work,  producing  near  400,000  pounds  of  Galena  per  week.  At  present 
7  Scotch  hearths  and  16  air  furnaces  are  in  operation. 

Joplin  miners  also  discovered  and  worked  the  Grove  Creek  and 
Burch,  the  Stevens  and  Bentley,  the  Thurman,  Carney  and  Cornwall 
Diggings,  and  are  now  prospecting  extensively  in  numerous  other 
localities. 

In  the  Centre  Creek  District  mining  had  likewise  been  carried  on 
for  about  20  years.  The  old  Centre  Creek  mines  yielded  a  total 
amount  of  about  370,000  pounds  of  Galena  up  to  the  year  1854.  The 
ore  was  smelted  on  a  Scotch  hearth  (Harklerode's  furnace.)    Since 
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the  discovery  of  the  rich  deposits  of  Oronogo,  (late  Minersville,)  the 
operations  hava  been  concentrated  afc  this  place.  Three  Scotch 
hearths  were  built,  and  the  erection  of  Zinc  works  is  under  consider- 
ation. 

LEASES    AND    CLAIMS. 

According  to  the  system  adopted  in  nearly  all  the  lead  districts  of 
Missouri,  the  miner  obtains  from  the  land  owner,  or  general  lessee,  a 
^^  claim;"  that  is,  a  square  piece  of  ground  of  100  to  200  feet  side- 
length,  on  which  he  has  the  exclusive  right  of  mining.  On  this  claim 
the  miner  works  at  his  own  risk  and  expense.  All  the  ore  he  gets  he 
has  to  deliver  to  the  persons  who  own  or  control  the  land  at  a  certain 
prearranged  price  per  1000  pounds  of  Galena,  and  per  ton  of  Zinc  ore  ; 
or  else,  if  he  prefers  to  sell  his  ore  to  other  parties  than  those  who 
control  the  land,  he  pays  to  the  latter  a  royalty,  which  varies  from 
one-fourth  to  one-eighth  of  all  the  Galena  mined,  and  about  50  cents 
for  every  ton  of  Zinc  ore. 

Such  claims  are  operated  in  two  different  ways;  either  two  or 
three  miners  work  the  claim  conjointly,  at  their  entire  risk,  or  else  they 
unite  with  business  men  for  the  purpose.  >  In  the  latter  case  the  busi- 
ness men  support  the  miners  as  long  as  they  are  working  and  fail  to 
find  any  ore.  After  they  have  struck  a  deposit  of  ore,  the  proceeds 
are  equally  divided. 

In  a  few  instances  only  have  companies  worked  the  land  they 
control  at  their  own  risk  by  hired  labor. 

A  claim  is  forfeited  and  falls  back  to  the  owner  or  general  lessee 
of  the  land  as  soon  as  no  work  is  done  on  it  for  more  than  15  days. 

These  and  other  points  are  stipulated  for  each  case  by  a  special 
agreement  between  the  interested  parties. 

MINING. 

When  a  new  claim  is  laid  out,  the  miners  begin  sinking  a  shaft. 
The  place  in  which  to  do  this  is  often  determined  by  the  direction  of 
the  ore  runs  or  opening  already  found  on  the  adjoining  lands.  If  no 
such  indications  exist,  a  depression  of  the  ground  on  a  hill  slope  is 
chosen  if  possible.  The  working  implements  used  are  a  double- 
pointed  pick,  shovel,  windlass  with  rope  and  bucket.  For  boring  and 
blasting,  steel  drills,  about  one  inch  wide,  are  used,  and  a  hammer 
about  3  pounds  in  weight.  One  man  holds  and  sets  the  drill,  the 
other  strikes.  The  holes  are  made  20  to  30  inches  deep.  Common 
blasting-powder,  as  well  as  Giant-powder  aro  used.  The  latter  is  more 
effective,  but  its  gases  are  considered  to  be  injurious,  and  to  produce 


LEAD  AND  ZINC   OF  SOUTH-WEST  MISSOURI.  491 


head-ache.  Yet  in  fissured  rock  it  is  almost  indispensable.  The 
Giant-powder  generally  used  in  South-west  Missouri  consists  of  Nitro- 
glycerine mixed  with  various  materials  to  lessen  its  explosibility^ 
especially  with  sawdust  and  sand.  It  has  the  appearance  and  the  con- 
sistency of  brown  wax.  It  is  inclosed  in  a  cartridge,  and  is  lit  by  a 
rubber-coated  fuse,  so  as  to  burn  below  water  or  in  wet  places.  A 
large  cap  is  put  over  one  end  of  the  fuse,  and  both  are  pressed  into  the 
powder. 

The  time  required  for  sinking  a  shaft  is,  of  course,  very  variable, 
according  to  the  condition  of  the  ground.  While  in  Clay  sometimes 
6  feet  and  more  are  sunk  in  one  day,  it  often  takes  3  days  to  sink  1 
foot  in  hard,  cherty  Limestone  or  solid  Chert. 

Ten  feet  per  week  is  considered  a  fair  average,  2  men  being  at 
work. 

When  the  shaft  passes  through  loose  material,  it  is  always  made 
square,  and  fully  timbered. 

When  a  run  or  opening  is  struck,  the  miner  generally  begins 
"  drifting"  at  once,  giving  the  drift  the  full  height  of  the  opening. 

The  bucket  in  which  the  ores  and  rock  are  hoisted  to  the  surface^ 
is  taken  from  the  bottom  of  the  shaft  to  the  working  place,  and  when 
filled,  it  is  slid  by  hand  along  the  drift  to  the  shaft.  This  is  very  hard 
work,  and  cannot  be  done  for  long  distances.  The  miners  therefore 
sink  a  second  shaft  as  soon  as  the  drift  acquires  a  considerable  length. 

The  water  is  also  hoisted  in  a  bucket  by  hand,  or  in  a  tub  by 
horses  or  oxen,  and  only  in  case  a  good  deposit  is  found  and  much 
water,  does  the  miner  go  to  the  expense  ot  putting  up  a  horse  or 
steam  pump.  When  much  water  is  met  with  in  a  new  place,  where 
the  existence  of  a  good  deposit  is  not  confidently  expected,  or  previ- 
viously  proven,  the  miners  often  abandon  the  shaft  entirely.  Old^ 
abandoned  shafts  are  therefore  not  proof  that  there  is  no  ore  in  that 
particular  place,  nor  that  the  ore  has  all  been  taken  out. 

For  the  purpose  of  supplying  the  shafts  and  drifts  with  fresh  air, 
a  wide  tube  made  of  cloth  is  frequently  used,  the  upper  end  of  which 
reaches  to  the  mouth  of  the  shaft,  and  is  turned  against  the  wind.  If 
this  is  not  sufficient,  a  small,  plain,  wooden  fan  is  placed  near  the 
shaft  and  driven  by  hand. 

DEESSING. 

From  the  materials  hoisted,  the  clean  Galena  or  Zinc  ore,  is  sepa- 
rated by  hand,  with  hammer  and  chisel,  as  far  as  possible.  Impure 
pieces  are  [crushed  and  washed  in  an  inclined  wooden  trough  with  a 
square  box  at  the  lower  end,    A  strong  stream  of  water  flows  over 
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the  crushed  ore,  which  at  the  same  time  is  worked  against  the  stream 
with  the  help  of  a  shovel.  The  best  material  remains  in  the  trough  ; 
the  sludge  or  '' smiltum," (impure  fine  ore,)  is  deposited  in  the  box; 
and  the  greater  part  of  the  drift  is  carried  off.  The  contents  of  the 
trough  and  of  the  box,  are  jigged  by  hand  jigs,  and  the  clean  ore  is 
thus  ready  for  smelting. 

When  the  Galena  is  intimately  mixed  with  Chert  or  with  Dolo- 
mite, the  miners  lay  it  on  a  small  wood  pile  and  burn  it.  The  heat 
must  then  be  kept  low  enough  not  to  roast  or  to  smelt  the  Galena, 
but  just  enough  to  make  the  rock  crack,  or  at  least  to  make  it  so 
brittle  as  to  be  easily  broken  by  hand.  The  burnt  and  broken  ore  is 
picked  and  washed  in  troughs. 

If  the  Galena  is  finely  disseminated  through  the  rock,  especially 
if  mixed  with  Blende  or  Pyrites,  it  has  to  be  crushed  between  rollers 
to  less  than  pea  size,  and  then  jigged.  However,  as  rollers  exist  only 
in  a,  few  places  as  yet,  in  South-west  Missouri,  such  materials  are  often 
thrown  among  the  refuse. 

The  troughs  are  about  10  feet  long,  2  feet  wide,  and  6  inches  deep. 
Two  men  or  three  boys,  can  wash,  per  day,  from  5  to  10  wagon  loads 
of  "  wash  dirt''  (impure  ore).  Each  load  weighs  from  1,800  !to  8,000 
pounds,  according  to  quality,  and  yields  from  200  to  600  pounds  of 
clean  Galena. 

SMELTING. 

Smelting  of  Lead  ore  is  done,  either  in  the  Scotch  hearth  or  in 
the  air  furnace. 

The  old  Scotch  hearth,  built  of  stone,  and  supplied  with  blast 
through  one  single  tuyere-hole,  has  been  displaced  everywhere  in 
South-west  Missouri,  by  the  so-called  ''Scotch-American  hearth," 
which  is  made  of  cast  iron,  and  has  a  water-cooled  tuyere  plate  sur- 
rounding the  hearth  on  3  sides,  and  containing  in  its  central  portions,  3 
tuyere-holes.  This  hearth  is  shown  in  Fig.  66  a^in  a  vertical  section. 
Fig.  6()  h  represents  the  tuyere  and  plate. 

a.  Entrance  of  blast. 

h.  Wind  box. 

CO,  V\^ater-cooled  tuyere  plate,  which  is  represented  in  a  horizontal  projec- 
tion by  Fioc.  66  h. 

d.  Nozzle  of  wrought  iron.    (Three  of  these  pass  through  the  tuyere  plate.) 

e.  Basin  filled  with  molten  Lead. 
/.  Charge  of  ore  and  charcoal. 

g.    Iron  plate  over  which  the  Lead  runs  from  the  working  basin  into  the  kettle 
in  front  of  the  hearth. 
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h.    Small  kettle  from  which  the  Lead  is  taken  with  ladles,  to  be  cast  into  pigs. 

A  small  fire  is  kept  below  this  kettle  to  keep  the  Lead  hot. 
i.    Entrance  of  water. 
/.;.    Exit  of  water. 
I,    Y/ater  circulation. 
m.    Tuyere-holes. 

Fig.  QQ  I,  gives  a  plan  of  the  tuyere  plate,  which  is  a  very  compli-^ 
cated  and  costly  casting. 

The  nozzles  are  about  1  inch  wide. 

The  thickness  of  iron  walls  of  the  tuyere  plate,  is  1^  inches. 

All  the  other  dimensions  are  given  in  the  drawing. 

The  air  passes  through  the  wind  box  and  3  tuyeres,  into  the 
hearth.  The  basin  <3  is  always  kept  full  of  molten  Lead.  It  holds 
about  2,500  pounds. 

The  operation  is  conducted  as  follows : 

The  smelter  makes  a  wood-fire  on  the  surface  of  the  Lead  in  the 
hearth,  throws  charcoal  over  it,  and  starts  the  blast,  which  enters  the 
hearth  from  1  to  3  inches  above  the  surface  of  the  Lead.  He  then  adds 
the  remains  from  the  last  smelting,  which  consist  of  a  mixture  of 
Lead,  slag  and  charcoal.  After  the  Lead  in  the  basin  is  heated  up 
well  and  completely  fluid,  the  regular  smelting  operation  begins. 
New  charges  of  charcoal  and  of  Galena,  crushed  to  about  pea-size, 
are  added  continually  with  the  shovel,  the  Galena  in  portions  of  20  to 
30  pounds  at  a  time.  Some  burnt  Lime  is  added  as  a  flux.  The  ore  is 
always  kept  protected  by  a  layer  of  fresh  charcoal.  After  adding  the 
latter,  the  fire  remains  undisturbed  for  4  or  5  minutes.  The  charge  is 
then  broken  up  with  a  long  poker  and  mixed  so  as  to  bring  new  par- 
ticles of  ore  in  contact  with  the  coal,  and  raised  slowly  with  a  long, 
flat  spattle  to  prepare  a  proper  passage  for  the  blast.  All  these  mani» 
pulations  are  repeated  with  every  new  charge  of  20  to  30  pounds.  The 
Lead  runs  almost  uninterruptedly  over  the  inclined  iron  plate  into 
the  kettle,  in  which  it  gathers  to  be  cast  into  moulds  from  time  to 
time.  The  pigs  weigh  70  to  80  pounds  each.  Two  smelters  melt  about 
3000  pounds  of  good  ore  in  less  than  8  hours,  so  that  one  hearth  has  a 
capacity  of  working  9000  pounds  of  Galena  in  24  hours.  The  Galena 
yields  about  68  per  cent.;  a  little  less  than  in  the  air  furnace,  because 
the  slag  of  the  Scotch  hearth  is  less  fluid,  and  retains  more  Lead» 
This  slag  is  crushed  and  washed,  and  the  best  part  of  it  is  smelted 
again  on  the  Scotch  hearth,  in  charges  of  2400  pounds,  yielding  7C0 
pounds  of  Lead. 

The  poorer  slag  thereby  produced,  yet  holds  30  to  40  per  cent,  of 
Lead,  and  is  smelted  with  coke  in  a  small,  square  blast-furnace,  8  feet 
high,  2  to  3  feet  square. 
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The  cost  of  running  a  Scotch  hearth  for  24  hours,  in  3  shifts  of 
hours,  is  as  follows  : 


Six  smelters,  (for  each  shift)  at  $2.50  per  day 

Two  engineers  (one  for  day,  one  for  night)  $2.50  per  day.. 

Three  laborers,  at  $1.50  per  day 

Forty  bushels  of  charcoal,  at  10  cents 

One  cord  of  wood  for  the  boiler,  etc 

Tools 

Total 


$15  00 

5  00 

4  50 

4  00 

2  00 

25 

75 


The  9000  pounds  smelted  at  this  expense  yield  about  6100  pounds 
of  Galena.  The  cost  of  smelting  for  every  1000  pounds  of  Lead  thus 
amounts  to  about  ^5.00. 

By  running  a  number  of  hearths  side  by  side,  the  above  cost  may 
be  reduced  to  less  than  |4.00  per  1000  pounds. 

The  Air  Furnace 

Is  in  most  cases  preferable  to  the  Scotch  hearth,  although  the  capacity 
is  only  about  one-third  of  that  of  the  latter.  But  it  is  cheaper  to 
build,  because  it  requires  no  steam-engine,  nor  blower.  It  can  work 
poorer  or  less  clean  Galena  without  great  disadvantage;  it  needs  a 
less  skilled  and  experienced  smelter,  and,  finally,  yields  2  to  3  per 
cent,  more  Lead. 

The  sketch  (Fig.  67)  represents  the  usual  form  of  these  furnaces 
in  plan  and  vertical  section  : 

a.  Fire-place,  heated  with  4  feet  logs. 

Z>.  Fire-bridge,  6  feet  above  the  hearth  c. 

c.  Smelting  hearth,  consisting  of  a  cast-iron  plate,  with  6  inches  of  slag 

smelted  over  it. 

cL  Sheet -iron  stack,  20  feet  high. 

e.  Door  for  charging  and  working. 

/.  Door  for  discharging  and  cleaning. 

g.  Casting-kettle. 

The  cost  of  an  air  furnace  is  estimated  at  f  500  to  |600,  including 
the  shed  in  which  the  furnace  stands. 

The  charge  consists  of  1400  to  1600  pounds  of  Galena,  from  pea  to 
hazelnut-size,  and  is  thrown  into  the  furnace  all  at  once,  through  the 
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charging  door  e.  The  ore  is  spread  over  the  bottom  of  the  hearth,  and 
kept  there  without  applying  much  flame,  but  under  constant  stirring, 
for  60  to  90  minutes;  during  that  time  a  partial  roasting  of  the  Galena 
is  effected.  After  this  a  strong  fire  is  given,  throwing  a  long  flame  on 
the  ore  in  the  hearth.  The  reducing  action  begins,  and  the  reduced 
and  molten  Lead  runs  into  the  lower  part  of  the  hearth  and  through 
the  door /;  into  the  kettle. (7.  This  operation  is  continued  until  the 
Lead  ceases  to  flow.  The  reaction  is  from  time  to  time  assisted  by 
stirring.  When  the  charge  gets  too  hot  and  threatens  to  smelt  with- 
out being  reduced,  the  smelter  throws  ashes  over  it  to  cool  and  to 
thicken  it.  The  lead  is  cast  into  pigs  of  70  to  80  pounds.  A  charge  is 
smelted  in  9  to  11  hours.  The  yield  from  pure  Galena  reaches  70  and 
sometimes  72  per  cent. 

The  cost  of  running  the  furnace  for  24  hours,  in  double  shifts,  is  as 
follows : 


Two  smelters  at  $'l00 

One  laborer  in  day-time 

One  and  a  half  cords  of  wood,  at  $2.00., 
Tools  and  repairs 

Total 


$6  00 

1  50 

3  00 

50 


$11  00 


During  that  time  the  furnace  produces  2200  to  2300  pounds  of 
Lead,  so  that  the  cost  of  smelting  1000  pounds  of  Lead  would  be  about 
f 4.90.  The  cost  of  smelting  is  therefore  nearly  equal  to  that  in  a 
single  Scotch  hearth.  Several  Scotch  hearths  are  worked '  together 
for  a  large  production;  they  smelt  considerably  cheaper  than  the  air 
furnace,  and  are,  therefore,  generally  adopted  m.  the  larger  smelting 
works. 


SPECIAL  NOTES  ON  GRANBY. 

The  section  on  which  the  Granby  mines  are  situated,  is  owned  by 
the  Atlantic  and  Pacific  Railroad  Company,  and  leased  by  the  Granby 
Mining  and  Smelting  Company.  The  latter  Company  is  under  the  ad- 
ministration of  the  following  officers:  Henry  T.  Blow,  President, 
James  B.  Eads,  Vice-President;  Barton  Bates,  Harry  Blow  and  — 
Hensey,  Directors ;  Charles  Bingston,  Superintendent. 

The  Granby  Lead-ores  are  smelted  in  place.  The  Zinc-ores  are 
shipped  to  the  various  Zinc-works  in  St.  Louis,  at  a  very  high  cost  of 
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freight.    The  erection  of  Zinc- works  at  Oronogo  is  therefore  contem> 
plated. 

The  Granby  Company  has  never  mined  itself,  but  always  let  out 
claims  on  its  leased  section  of  ground.  But  it  has  frequently  assisted 
the  miners  in  sinking  shafts  through  hard  rock,  with  the  intention  of 
having  a  new  part  of  the  field  investigated.  In  such  cases  the  Com- 
pany  agreed  to  pay  the  miners  a  gratuity  of  |100,  under  the  condition 
that  they  would  sink  the  shafts  either  to  an  ore-opening,  or  at  least  to 
a  depth  of  75  feet. 

The  Company  also  put  up  a  large  steam-pump  in  *the  Vallej^,  south 
of  the  furnace-building,  in  a  shaft  9i  feet.  deep.  This  pump  drains  a 
large  portion  of  the  Brockhollow  and  Village  Diggings.  As  all  the 
single-ore  deposits,  the  "  openings/'  are  limited  in  their  extent,  the 
continuance  of  mining  in  the  several  Granby  districts  depends  always 
upon  the  discovery  of  new  deposits,  and  this  discovery  depends  upon 
the  degree  of  activity  in  prospecting.  This  is  the  cause  of  the  fluctu- 
ations that  have  taken  place  regarding  the  production  of  these  mines. 
In  1870  and  1871,  when  the  excitement  began  at  Joplin,  many  miners 
left  for  that  place,  prospecting  diminished,  and  the  production  and 
the  reputation  of  Granby  decreased.  Happily,  about  the  same  time 
this  Zinc-ore  began  to  attract  attention,  which  had  before  been  con- 
sidered worthless.  In  November,  1871,  Mr.  Bellew,  agent  for  the  Mis» 
souri  Zinc  Company,  in  St.  Louis,  began  to  work  for  Lead  and  Zinc  on 
several  old  claims,  which  before  that  time,  had  been  worked  for  Lead 
only.  In  August,  1872,  Mr.  Hopkins  began  doing  the  same  for  Messrs. 
Martindale  &  Eddy,  of  St.  Louis,  and  towards  the  end  of  1872,  the 
Granby  Company  itself  began  to  buy  up  the  Zinc-ore.  The  whole  ap- 
pearance of  the  mines  was  changed  by  this  getting  of  Zinc-ores.  While 
the  sheets  and  pockets  of  Galena  are  comparatively  small  and  scat- 
tered, the  Calamine  occurs  in  thick  layers,  often  extending  over  con-^ 
siderable  areas.  Consequently  the  risk  of  the  miners  is  much  less  in 
mining  the  Calamine  than  in  mining  the  Galena.  Hundreds  of  old 
shafts  which  had  been  left  because  the  Galena  was  too  scattered  to 
pay  the  miner,  were  now  re- opened.  In  following  the  layers  of  Cala- 
mine, the  miners  were  sure  to  earn  pretty  good  wages.  With  one  foot 
thickness  of  the  Calamine  they  earned  about  |5  per  day.  All  the  Ga- 
lena was  an  extra  profit.  In  this  way  many  good  Galena  deposits 
were  discovered  and  mined,  and  the  productions  of  Lead-ore  increased 
with  that  of  Zinc-ore.  Thus,  the  knowledge  of  the  value  of  this  Zinc- 
ore,  became  of  immense  interest  and  advantage  to  the  Granby  mines. 

Before  we  close  our  special  remarks  on  these  mines,  we  will  men- 
tion the  following  very  interesting  fact:     As  the  miners  have  an  in- 
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terest  to  hoist  as  little  useless  material  as  possible,  they  often  fill  up 
old  drifts  with  such  material,  which  is  here  mostly  Clay,  Chert  and 
Limestone.  In  the  course  of  years  these  masses,  as  the  miners  say, 
^^  grow  together,"  and  we  were  astonished  in  visiting  an  old  mine  in 
Brock  Hollow,  which  had  not  been  worked  for  15  years,  to  find  some 
old  posts  of  timber  buried  in  a  hard  Conglomerate  of  Chert  and  har- 
dened Clay,  the  whole  having  the  appearance  of  an  original  rock. 

The  smelting-works  of  Granby  are  situated  near  the  creek,  in  the 
north-west  quarter  of  the  Section,  west  of  the  town.  The  sketch,  Fig. 
68,  represents  a  plan  of  the  works. 

Fig.  68,  Grayihy  Smelting -Works. 

1  to  4,  Scotch- American  hearths. 
5  to  8,  old  Scoteh  hearths. 
9,  Blake-crusher. 

10,  Washing  trough. 

11,  Sludge-box. 

The  heavy  line  represents  wooden  blast-pipe,  18  inches  square. 

The  principal  building  contains  8  hearths,  one  of  which  is  used 
for  smelting  slag.  Each  hearth  has  a  separate  stack.  The  fan  is  a 
large  Sturtevant  No.  7.  The  steam  is  produced  by  two  boilers,  40  feet 
long  and  45  inches  diameter.  They  use  2  cords  of  wood  in  24  hours. 
The  engine  runs  the  fan,  a  turning-lathe,  a  pump,  3  jigs,  a  Blake- 
crusher  and  a  small  saw-mill. 

Fifty-two  feet  east  of  this  main  building  is  a  smaller  shed,  with  2 
air> furnaces.  These  works  smelt  all  the  Galena  from  Granby,  Oro- 
nogo  and  from  the  Company's  lands  near  Joplin. 

In  1873  nearly  7  millions  of  pounds  of  Galena  were  smelted,  about 
one-half  of  which  quantity  was  from  the  Granby  mines.  In  summer 
of  1873,  about  200  miners  were  occupied  at  Granby,  producing  an  av- 
erage of  70,000  pounds  of  Galena  per  week. 

Neosho  Furxace. 

The  Neosho  Manufacturing  Company,  Stein,  President,  at 

Neosho,  Newton  county,  runs  one  American  Lead-hearth,  besides  its 
Iron  foundry,  machme  shop  and  saw-mill.  The  Scotch  hearth  gets  a 
suflficient  supply  of  Lead  ore  from  several  south-western  mines  to  run 
about  three  days  in  a  week.  This  company  smelts  not  only  Galena  in 
the  American  hearths,  but  also  Dry-bone,  which  at  Granby  is  invaria- 
bly taken  into  the  air  furnaces.  The  Galena  yields  70  per  cent,  the 
Dry-bone  35  per  cent,  of  Lead.  In  smelting  Galena  some  finely  sawed 
wood  is  used  as  fuel,  mixed  with  the  charcoal.    The  slag  encloses  me- 
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chanically  about  12  per  cent,  of  Lead,  This  slag  is  crushed  between 
two  rollers  to  pea-size  and  smaller,  washed  in  running  water,  and 
jigged.  The  slag  thus  concentrated  is  smelted  in  the  Scotch  hearth 
with  some  burnt  and  powdered  Lime,  and  yields  15  to  20  per  cent,  of 
Lead.  One  jigger  makes  about  800  pounds  of  smeltable  material  per 
day.  The  crusher  crushes  enough  in  one  day  to  supply  the  jig  for  three 
days.  The  Company  pays  |32.00  per  1,000  pounds  for  Galena,  and  ^12.00 
for  Dry-bone. 

Thurman   Furnace. 

.  The  Thurman  Mining  and  Smelting  Company :  President,  Colonel 
Graves  of  Joplin;  Vice-President,  Colonel  Eiggin;  Superintendent, 
Colonel  Chapman.  It  has  erected  one  American  hearth,  of  newest 
construction,  at  Thurman,  near  the  Thurman  Diggings,  T.  27,  E.  S2  W.^ 
Sec  31.  Ore,  mixed  with  mush  rock  is  burnt  and  then  smashed  by  a 
flat  hammer  over  a  cast-iron  screen,  Si  feet  by  2-|-  feet,  the  slits  being 
f-inch.  All  the  mineral  has  to  pass  through  these  slits  which  give  it 
the  proper  size  for  smelting.  The  crushed  material  is  jigged.  The 
pure  ore  is  then  smelted,  while  the  impure  ore  is  crushed  finer  by  hand 
on  a  plain  iron  plate  and  washed  in  a  trough.  The  hearth  is  run  with 
charges  of  2;0U0  pounds  of  Galena,  which  is  smelted  in  four  to  six 
hours,  and  yields  15  pigs  of  Lead,  weighing  80  to  83  pounds  each.' 
Twelve  charges  are  made  per  week,  producing  14,500  pounds  of  Ga- 
lena. The  blast  is  produced  by  a  Sturtevant  ^o,  5  blower.  The  Com- 
pany pays  131.00  for  1,000  pounds  of  Galena,  deducting  a  royalty  of 
$1.00  when  the  ore  has  been  taken  from  their  own  lands. 

SPECIAL  NOTES  ON  JOPLIN. 

The  general  mode  of  mining  in  the  Joplin  District  has  been  de- 
scribed previously. 

The  water  is  in  many  places  plentiful  and  a  great  impediment  to 
mining  in  this  district.  We  therefore  find  here  very  frequently  pumps 
in  use.  The  most  common  kind  is  the  Cornish  horse-pump.  A  horse 
walking  in  a  circle  turns  a  veitical  wooden  shaft,  the  upper  end  of 
which  is  connected  with  a  crank  to  transfer  the  movement  to  a  walk- 
ing-beam. The  latter  carries  the  rod  and  piston  of  the  pump  on  one 
end  and  a  counterpoise  on  the  other,  and  moves  up  and  down,  sup- 
ported by  two  horizontal  pivots.  The  stroke  of  the  pump  is  generally 
7  feet,  the  diameter  of  the  piston  8  inches.  The  rods  are  either  of 
wood  or  wrought  Iron.  In  some  places  steam  pumps  are  in  opera- 
tion the  pumps  being  worked  by  movable  steam  engines.  The  Cam- 
eron pump  is  often  used  and  does  good  service  for  depths  of  30  to  40 
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feet.  At  greater  depths  this  pump  does  not  work  as  well  on  account 
of  the  condensation  of  the  steam  in  the  long  narrow  pipes  which  carry 
the  steam  from  the  boiler  to  the  pump  in  the  shaft,  as  well  as  in  the 
exhaust  pipe. 

The  Galena  is  generally  separated  from  the  Zinc  ore  and  Ohert  by 
breaking  the  ore  with  hand-hammers,  and  by  picking  out  the  pieces 
of  Galena.  The  finer  materials  obtained  in  this  process  are  washed  in 
troughs  and  jigged  in  wooden  jigs  of  rough  construction  moved  by 
hand.  Messrs.  Riggins  &  Chapman  have  lately  begun  to  dress  and 
separate  the  ores  in  a  more  perfect  manner  by  machinery  which  they 
put  up  at  their  smelting  works  at  Joplin.  The  ore  is  crushed  by  roll- 
ers, hoisted  by  an  elevator,  separated  by  screens  and  cleaned  by  two 
large  jigs  with  horizontal  piston.  All  this  apparatus,  as  well  as  the 
fan  which  supplies  the  blast  to  three  American  hearths  are  moved  by 
steam  power.  The  dressing  machinery  has  a  capacity  of  24,000  tons 
of  ore  in  10  hours.  How  much  Lead  and  especially  Zinc  is  lost  by 
the  ordinary  imperfect  dressing  and  washing  manipulations  may  be 
seen  from  the  following  analysis  of  refuse  taken  from  recent  heaps 
below  Swindle  Hill.    Mr.  R.  Chauvenet  found  in  it  : 

Metallic  Lead 4.23  per  cent. 

Metallic  Zinc........ 35.51  per  cent 

There  is  no  doubt  that  as  soon  as  Zinc  works  will  be  built  in  the 
South-west,  or  as  soon  as  the  present  enormous  freight  on  Zinc  ore  to 
St.  Louis  will  be  reduced  to  a  proper  measure,  it  will  pay  well  to  work 
over  such  refuse  as  the  above  and  to  separate  both  the  Zinc  and  the 
Lead  ores,  when  good  and  efficient  dressing  machines  are  used.  The 
cost  of  washing  Lead  ore  by  hand,  as  it  is  now  done,  varies  from  two 
to  six  dollars  per  1,000  pounds  of  clean  Galena.  Five  smelting  works 
are  now  in  operation  at  various  points  along  Joplin  Creek.  They  are 
as  follows : 


Owners. 


Jasper  Lead  and  Mining  Company. 

Davis  &  Murphy 

Moffett  &  Sergeant.... 

Rigg'ins  &  Chapman 

S.  B.  Corn 

Total 


American 
Hearths. 


5oa 
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While  American  hearths  are  usually  built  in  rows  side  by  side, 
each  hearth  having  its  own  chimney,  the  Jasper  Lead  and  Mining 
Company  has  built  its  hearths  on  a  new  system,  according  to  which 
each  couple  of  hearths  is  placed  back  to  back  and  has  but  one  com- 
mon stack.    This  is  represented  by  Fig.  69. 

Messrs.  Kiggins  &  Chapman  use  a  No.  5  Sturtevant  blower  for 
three  American  hearths. 

The  Joplin  smelters  pay  to  the  miners,  for  1,000  pounds  of  Galena, 
135,  less  the  royalty,  which  is  paid  to  the  land  owners,  and  which 
amounts  to  from  |4  to  $8. 

One  air  furnace,  the  property  of  Messrs.  Davis  &  Murphy,  is 
located  near  the  Bentley  Diggings,  four  and  a  half  miles  west  of  Jop- 
lin. Another  works,  which  runs  exclusively  on  Joplin  ore,  is  that  of 
Messrs.  Sarver  &  Co.,  at  Baxter  Springs,  in  Kansas. 

One  air  furnace  is  in  operation  near  Scotland,  seven  miles  east  of 
Joplin,  one-fourth  of  a  mile  from  the  Grove  Creek  Diggings  and  one 
and  a  half  miles  from  the  Birch  Diggings.  They  smelt  a  charge  of 
1,500  pounds  of  Galena  in  nine  hours,  and  obtain  over  1,000  pounds  of 
Lead  from  it.  The  furnace  is  owned  by  Messrs.  Davis  &  Murphy,  and 
pays  125  per  1,000  pounds  for  Galena.  The  erection  of  a  second  fur- 
nace in  this  locality  is  under  consideration. 

The  smelting  works  at  Oronogo,  containing  three  American 
hearths,  are  not  in  operation  because  the  Granby  Company,  which 
owns  them,  prefers  to  smelt  all  the  Oronogo  ores  at  Granby. 

The  following  analyses  of  Joplin  Lead  slag  were  made  by  Mr. 
Andrew  A,  Blair,  of  St.  Louis  : 


Silica, 

Oxide  of  Lead 

Peroxide  of  Iron 

Alumina 

Oxide  of  Zinc, 

Lime 


Metallic  Lead  . 
Metallic  Zinc. 
All  specimens  contain  some  Magnesia  and  Sulphur. 
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No.  1.  Average  sample  of  slag  produced  in  smelting  Galena  in  the  American 
hearth,  at  the  works  oi  Messrs.  Riggins  &  Chapman,  Joplin. 

No.  2.  Average  sample  of  ordinary,  good  slag,  produced  in  smelting  Galena 
in  a  reverberatory  or  wind  furnace,  at  the  works  of  the  Jasper  Lead 
and  Mining  Company,  Joplin. 

No.  3.  Average  sample  of  a  slag,  of  a  bluish  color  and  rotten  appearance,  ob- 
tained near  the  fire-bridge  of  the  same  furnace  as  No.  2. 

All  the  above  slags  are  so  rich  in  Lead  that  they  will  yield  a  large 
and  paying  percentage  of  it  when  smelted  over  in  a  shaft  furnace. 
As  they  contain  a  considerable  amount  of  Zinc,  the  Lead  thus  pro- 
duced must  be,  however,  less  pure  and  less  valuable  than  that  ob- 
tained in  smelting  the  ore.  The  air  furnace  seems  to  produce  a  much 
richer  slag  than  the  American  hearth. 

STATISTICS. 

We  may  estimate  the  total  production  of  Granby,  from  the  begin- 
ning of  mining  to  the  end  of  the  year  1873,  at  about  80,000,000  pounds 
of  Galena — equal  to  about  27,100  tons  of  Lead,  worth,  at  7  cents  per 
pound,  13,920,000. 

The  total  production  of  Joplin  district,  from  1871  to  1873  inclusive, 
was  about  50,000,000  pounds  of  Galena,  from  which  about  17,500  tons 
of  Lead  were  smelted,  having  a  value  of  $2,460,000. 

The  total  production  of  the  whole  South-western  region  until 
1873  inclusive,  was  about  140,000,000  pounds  of  Galena,  corresponding 
to  49,000  tons  of  Lead,  and  a  value  of  16,860,000. 

The  above  values  are  only  approximates,  but  they  are  sufficiently 
accurate  to  give  a  general  idea  of  the  importance  of  this  mining 
region. 

We  will  add  here  some  statistics  regarding  the  production  in  1873, 
taken  from  a  pamphlet  entitled  "The  Mineral  Wealth  of  South-west 
Missouri,"  by  Messrs.  Baumann  and  Lloyd,  who  gathered  the  figures 
directly  from  the  books  of  the  different  mining  and  smelting  com- 
panies. 

The  mining  companies  produced,  in  1873,  the  following  quantities 
of  Galena: 
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Quantity  of  Galena  Mined. 


Name  of  Company. 


The  Granby  Mining  and  Smelting  Company : 

From  Granby  and  Oronogo 

From  Joplin,  Lone  Elm  and  Leadville 

Davis  &  Murphy : 

From  Joplin,  Stevens  and  Grove  Creek  Diggings 

The  Joplin  Mining  and  Smelting  Company  : 

From  Joplin  and  Thurman  Diggings 

Moflfett  &  Sergeant : 

From  Joplin  and  Bentley  Diggings 

Lone  Elm  Company : 

From  Lone  Elm 

The  Jasper  Lead  and  Mining  Company,  and  S.  B.  Corn  and  others 

From  Joplin,  Cornwall  and  other  Diggings 

Total 


Pounds. 


4,803,410 
2,075,590 

6,360,000 

5,600,000 

3,731,000 

1,120,021 

789,000 


24,379,021 


or  this  total  quantity,  there  was  produced  at: 


Mines. 


Joplin 

Granby  and  Oronogo.. 
Other  mines 


The  above  total- 24,379,021 


Pounds. 


19,250,000 

4,803,410 

325,611 


The  total  production  of  pig  Lead  in  Jasper  and  Newton  counties 
for  1873,  was,  according  to  the  same  publication,  (p*  49,)  16,950,000 
pounds,  or  8,475  tons.    This  corresponds  to  a  value  of  about  |1,186,500. 

At  present,  the  Joplin  district  produces,  on  the  average,  about 
400,000  pounds,  and  the  ■  Granby  district  70,000  pounds  of  Galena 
weekly. 


CHAPTER    XXIX. 


THE  LEAD  REGION   OP   CENTRAL  MISSOURI. 


BY   ADOLF  SCHMIDT,  PH.  D. 


A—GENERAL  OHARAOTERISTIOS  OF  THE  REGION. 


GEOGEAPHY. 

The  Lead  region  of  Central  Missouri,  comprises  the  counties  of 
Saline,  Cooper,  Pettis,  Benton,  St.  Clair,  Hickory,  Camden,  Morgan, 
Moniteau,  Cole,  Miller,  Osage  and  Maries. 

Lead  and  Zinc  ores  have  been  found  also  further  south,  in  Laclede, 
Dallas,  Greene,  Webster,  Wright,  Texas,  Douglas,  Christian,  Taney, 
Stone  and  Barry  counties,  forming  what  we  will  call  the  Southern 
Lead  Region  of  Missouri,  a  description  of  which  will  be  published  at 
some  future  time. 

The  principal  and  best-paying  deposits  so  far  discovered  in  the 
Central  region,  are  situated  within  a  district  covering  the  central  and- 
southern  portions  of  Morgan,  the  northern  half  of  Miller,  the  south- 
western portion  of  Cole,  and  the  southern  portion  of  Moniteau  coun- 
ties. It  will  be  seen  from  this,  that  the  centre  of  the  Central  Lead 
Region  lies  about  70  miles  north-west  from  the  centre  of  the  Central 
Iron  Region,  as  described  in  my  published  report  of  1872. 

In  a  general  way  it  may  be  said  that  the  Osage  River,  in  its  course 
from  Linn  Creek,  Camden  county,  to  its  mouth,  near  Osage  City, 
forms  the  limit  between  the  Iron  and  the  Lead  regions.    This  limit  is 
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most  abrupt  in  Miller,  Osage  and  Cole  counties,  although  even 
there,  Lead  ore  is  occasionally  found  east  of  the  Osage,  while  single 
deposits  of  Iron  ore  are  scattered  over  the  whole  Central  Lead 
Eegion. 

Westward  from  the  sudden  turn  of  the  Osage  River,  near  Linn 
Creek,  this  river  ceases  to  be  the  limit,  and  the  Lead  region  in  Cam- 
den, Hickory  and  Benton  counties,  has  a  decidedly  southern  extension. 
However,  the  greater  and  principal  portion  of  the  region  lies  between 
the  Osage  and  Missouri  Kivers,  No  workable  deposit  of  Lead  ore  is 
known  north  of  the  Missouri. 

TOPOaEAPHY. 

The  general  topographical  character  of  this  region  is  rather  bro- 
ken and  rough,  the  country  being  cut  deeply  by  numerous  tributaries 
of  both  the  Missouri  and  the  Osage,  as  well  as  by  innumerable 
smaller  water  runs  and  ravines,  with  steep  slopes  which  are  mostly 
covered  by  a  silicious  soil,  mixed  with  Chert  fragments.  The  region^ 
however,  contains  also  much  excellent  bottom  land,  and  large  tracts 
of  good  rolling  prairie. 

GEOLOG  Y. 

The  Central  Lead  Region  contains  much  Lead  ore,  and  some  Zinc 
ore  and  Iron  ore.  These  ores  are  principally  connected  with  the 
Lower  Silurian  Limestones,  especially  with  the  Second  and  Third 
Magnesian  Limestone,  although  in  some  places  in  northern  Moniteau^ 
and  in  Cooper  and  Saline  counties,  it  is  found  in  the  Archimedes  or 
Keokuk  Limestone  of  the  Carboniferous  Formation:  that  is,  in  the 
same  rock  in  which  the  Lead  and  Zinc  ores  of  South-west  Missouri 
occur. 

The  Galena,  accompanied  by  more  or  less  Bary tes,  is  found  either 
filling  fissures  in  the  Limestone  and  Chert,  or  cementing  breccia  of 
both,  or  loose  in  cherty  Clay.  In  most  places,  where  the  Galena  oc- 
curs in  large  quantities,  the  Limestone  is  softened  and  altered. 

The  fissures  containing  Galena,  are  in  some  places  very  numer- 
ous inside  of  a  circular  space  of  ground,  and  thus  form  a  peculiar 
kind  of  '^stockwerk"  deposit,  with  circular  outlines  called  "cir- 
cles" by  the  miners. 

None  of  the  Lead  ore  deposits  as  yet  worked,  have  proved  to  be- 
paying  to  a  greater  depth  than  about  80  feet  below  the  surface.  This 
fact  is  independent  of  the  geological  position  of  the  single  deposit. 

It  is  also  a  remarkable  fact  that  while  Barytes  is  entirely  missing 
in  the  South-western  region,  the  same  mineral  is  in  this  Central  region 
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a  nearly  constant  associate  of  the  Galena,  in  the  Carboniferous  as  well 
as  in  the  Silurian  rocks.  These  facts  suggest  the  idea  that  the  occur- 
rence of  Lead  ore  with  its  associates,  is  not  exclusively  dependent  on 
the  geological  formation,  but  that  its  deposition  may  have  taken 
place  simultaneously,  in  similar  rocks  belonging  to  different  geolog- 
ical periods,  which  rocks  happened  to  be  under  similar  conditions  at 
the  time  of  deposition.  If  this  suggestion  is  correct,  it  would  throw 
the  origin  of  all  the  Galena  of  the  Central  and  the  South-western  Lead 
regions,  into  a  later  period  than  the  Sub-Carboniferous. 

As  Galena  is  also  found  in  the  seams  and  partings  of  the  Coal 
strata  in  Simpson's  Coal  mine,  situated  in  the  Lead  district  of  south- 
ern Moniteau  county,  which  Coal  strata,  although  belonging  to  a  sep- 
arate basin,  must  be  supposed  to  be  formed  simultaneously,  or  nearly 
so,  with  the  North  Missouri  Coal  field,  we  may  conclude  that  the  Ga- 
lena is  of  much  later  origin  even,  than  the  Coal  Measures. 


CHAPTER   XXX. 


B.— DESCRIPTION  OF  ORES  AND  OF  ASSOCIATED  MINERALS. 


The  following  minerals  are  represented  in  the  Lead  deposits  of 
Central  Missouri : 

Galena, 

Cekussite, 

Blende, 

Smithsonite, 

Barytes, 

Calcite, 

Quartz, 

Pyrites,  (in  part  cupriferous,) 

Limonite, 

Malachite, 

AZURITE. 

GALENA. 

Galena,  Sulphuret  of  Lead,  is  the  principal  ore  found  in  this  re- 
gion. It  occurs  as  crystals,  or  crystalline  masses.  The  crystals  are 
sometimes  one,  two,  and  more  inches  in  diameter,  and  have  generally 
a  cubic  form,  the  eight  corners  of  the  cube  being  however,  taken  off 
by  the  faces  of  the  octahedron.  These  faces  are  mostly  very  une- 
qually developed  on  different  corners  of  one  and  the  same  crystal, 
and  sometimes  produce  crystals  flattened  parallel  to  two  opposite  oc- 
tahedral faces. 

Fresh-broken  faces  of  cleavage  of  the  Central  Missouri  Galena 
have,  like  most  Galena,  a  Lead- gray  color  and  a  bright  metallic  lustre. 
After  a  longer  exposure  they  generally  lose  their  brightnesss  without 
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altering  their  color.  The  Galena  from  the  Streit  Diggings,  (Cole 
€Ounty,)  however,  assumes  a  blue,  and  sometimes  reddish  tarnish,  on 
exposure. 

Galena  is  often  found  coated,  more  or  less  thickly,  with  gray  Car- 
bonate of  Lead,  either  earthy  or  crystallized.  Galena  is  also  very 
commonly  seen  covered  and  surrounded  by  Barytes,  and  in  some  in- 
stances also  coated  by  either  massive  or  crystalline  Carbonate  of  Zinc. 

At  the  Hoff  Diggings,  (Miller  county,)  pieces  of  Galena  were  found 
rounded  off,  and  coated  thinly  with  Carbonate  of  Lead,  and  associated 
with  stalactites  of  Limonite,  adhering  to  and  partly  surrounding  the 
rounded  forms  of  Galena.  The  Galena  is  undoubtedly  the  oldest  of 
all  these  minerals. 

The  following  analyses  of  Central  Missouri  Galenas  were  made 
by  Mr.  Regis  Chauvenet,  from  average  samples  of  clean  Galena,  in 
such  a  condition  as  it  is  usually  delivered  at  the  smelting  works : 

Sample  1  is  from  Walker  Diggings,  Miller  county. 
Sample  2  is  from  Madole  Diggings,  Morgan  county. 
Sample  3  is  from  New  Granby  Diggings,  Morgan  county. 
Sample  4  is  from  Streit  Diggings,  Cole  county. 


Insoluble  Silicious. 

[Iron 

Bisulphide  of  Iron 

Zinc 

Silver..., 


1. 

2. 

3. 

0.15 

0.11 

0.21 

0,24 

trace. 

0.48 

0.51 

trace. 

1.02 

trace. 

none. 

trace. 

none. 

trace. 

trace. 

0.13 
trace.] 
trace, 
none, 
none. 


The  Silver  is  in  every  case  less  than  ^  oz.  to  the  ton. 

Copper  and  Antimony  were  sought  for  in  all  samples,  but  with 
negative  results. 

Cobalt  and  Nickel  are  included  in  the  "Iron,"  and  are  not  present 
in  a  determinable  quantity. 

The  above  are  all  the  impurities  contained  in  these  various  Ga- 
lenas;  which  are,  consequently,  almost  pure  Sulphides  of  Lead,  and 
contain  in  the  average  about  86  per  cent,  metallic  lead.  They  are  the 
purest  Galenas  known. 
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C  E  E  U  S  S  I  T  E  , 

Carbonate  of  Lead,  occurs  as  a  coating  over  Galena,  as  well  as  in  well 
developed,  yellowish  or  greenish-white  translucent  crystals  of  a  col- 
umnar form,  the  prisms  being  prevalent  and  cut  off  on  both  ends  by 
faces  of  pyramids  and  of  domes.  Such  crystals  are  almost  invariably 
deposited  on  the  surface  of  either  coated  or  fresh  Galena-crystals  ; 
they  are  occasionally  of  dark-gray  to  black  color. 

Massive  Cerussite,  called ''Dry-bone,"  sometimes  with  a  subcry- 
stalline  structure,  occurs  white  and  yellow  at  the  Boaz  Digging,  (Cole 
county,)  and  in  numerous  places,  though  rarely  in  large  quantities. 

BLENDE, 

Sulphuret  of  Zinc,  has  nowhere  in  the  General  Lead  Region  been 
found  in  sufficiently  large  quantity  to  be  used  as  an  ore.  It  occurs  as 
dark-green,  yellow  or  red  crystalline  specks,  or  as  agglomerations  of 
crystals  between  broken  Chert,  for  instance  at  the  Eureka  Diggings, 
(Cole  county,)  or  surrounded  by  Barytes,  for  instance  on  Coffin  Spring 
Creek, (Morgan  county,)  also  as  horizontal  and  vertical  seams  in  some 
of  the  Coal  deposits  of  Moniteau  and  Cole  counties,  where  it  is  evi- 
dently a  product  of  reduction  from  Sulphate  of  Zinc,  through  the 
chemical  action  of  the  Coal  on  solutions,  containing  the  Sulphate. 

Blende  is  also  found  as  amber-yellow,  translucent,  well  developed 
twin-crystals  of  the  common  form,  loose  in  black  Clay,  at  the  Stocker 
Diggings  (Morgan  county.) 

Blende  is  found  in  contact  with  Galena,  in  Barytes,  at  the  Collins 
Diggings  (Cooper  county.)  But  from  the  specimens  I  have  seen,! 
was  unable  to  determine  which  of  the  two  minerals  is  the  oldest. 

S  M  I  T  H  S  O  In"  I  T  E  , 

Carbonate  of  Zinc,  occurs  in  mostly  small  quantity,  in  such  localities 
where  also  Blende  is  found,  from  which  Smithsonite  undoubtedly  orig- 
inates. I  found  it  as  a  thin  crystalline  coating,  of  brown  color,  over 
broken  Chert,  at  the  Eureka  Diggings  (Cole  county.) 

At  the  Collins  Diggings  (Cooper  county)  it  occurs  massive,  inti- 
mately mixed  with  Peroxide  of  Iron,  which  gives  it  a  reddish-brown 
color,  but  containing  no  Lead  according  to  Mr.  Chauvenet.  This  mas- 
sive Smithsonite  shows  in  places  incrustations  of  light-gray  crystalline 
Smithsonite. 
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JB  A  R  Y  T  E  S  , 

Sulphate  of  Baryta,  called  ^'  Bald  Tiff,"  or  simply  "  Tiff,"  by  the  miners 
in  Missouri,  occurs  in  large  quantities,  with  or  without  Galena,  in  the 
Central  Lead  Region.  It  is  often  sub-crystalline,  with  a  very  fine 
grain,  and  white  or  yellow  and  opaque,  or  it  is  plainly  crystalline, 
translucent,  colorless,  to  bluish-white.  At  the  Doph  Diggings,  on  In- 
dian Creek,  (Morgan  county,)  both  these  varieties  occur  together; 
the  crystalline  variety  being  deposited  over  the  sub -crystalline  and 
therefore  of  later  origin. 

Another  pretty,  common  variety  is  white  to  yellow,  opaque,  and 
very  coarsely  crystalline,  with  distinctly  lamellar  structure  and  cleav- 
age. 

A  colorless,  transparent,  and  very  coarsely  crystalline  Barytes, 
with  an  imperfectly  lamellar  structure,  but  with  very  marked  basal 
and  prismatic  cleavage,  is  found  in  considerable  quantity  in  T.  42,  K. 
18  W.,  Sec.  21,  near  the  Clark  Diggings,  on  Coffin  Spring  Creek  (Morgan 
county.)  In  the  same  locality  tabular  crystals  are  met  with,  1  inch 
thick,  2  inches  wide  and  3  to  4  inches  long.  Very  fine  transparent 
crystals  of  Barytes  of  the  common  forms,  :i  to  1  inch  long,  were  also 
found  at  the  Caldwell  and  the  Price  Mill  Diggings,  in  Morgan  county. 
Galena  is  nearly  always  accompanied  by  Barytes,  though  sometimes 
in  very  small  quantity.  But  Barytes  is  frequently  seen  without  Ga- 
lena ;  less  frequently  without  at  least  specks  of  Blende. 

Whenever  large  quantities  of  Barytes  occur  together  with  Galena, 
well-formed  crystals  of  the  latter  are  generally  surrounded  by  the 
former  on  all  sides  except  one,  where  it  is  mostly  in  contact  with  al- 
tered or  unaltered  Limestones. 

Barytes  forms  usually  veins  or  vein-like  deposits.  It  is  of  later 
formation  than  other  Galena  or  Blende,  and  always  incloses  both,  or 
fills  places  left  between  crystals  of  these  minerals.  It  sometimes  in- 
closes fragments  of  Limestone  and  of  Chert,  with  crystals  of  Galena 
or  Blende  adhering  to  these  fragments.  Some  specimens  often  ha-ve 
the  appearance  of  a  Galena  crystal,  entirely  surrounded  by  Barytes  ; 
but  these  present  only  a  Section  through  a  string  of  crystals,  the  last 
of  which  will  generally  be  found  to  be  seated  on  Limestone  or  Chert. 
I  have  not  seen  a  single  specimen  that  proves  conclusively  that  clean 
Galena  can  be  surrounded  by  Barytes  on  all  six  sides. 
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CALCITE, 

Carbonate  of  Lime,  the  ^^  Glass  TiiF"  of  the  miners,  is  often  met  with 
as  crystals  or  coarsely  crystalline  masses,  in  seams  and  cavities  of  the 
various  Limestones  in  the  Central  Lead  Region.  It  is,  however,  rarely 
found  in  close  association  with  either  Galena  or  Blende  or  Barytes, 
and  does  not  seem  to  have  any  particular  relation  to  the  ore  deposits^ 
as  it  has  been  often  supposed. 

QUARTZ, 

Mineral  Silica,  is  not  infrequent  in  the  form  of  columnar  or  pyramidal 
crystals  lining  drusy  cavities  of  Chert.  This  occurrence  is,  however, 
independent  of  the  vicinity  of  the  Lead  deposits.  Drusy  cavities, 
lined  with  Quartz  crystals,  are  quite  common  in  the  Limestones  of 
the  Eastern  Lead  region,  and  are  there  known  under  the  name  of 
"  Mineral  Blossom."  In  the  Central  region  they  are  but  rarely  found 
in  Limestone. 

PYRITES, 

Bisulphide  of  Iron,  is  frequently  found  in  small  quantities  in  and  near 
the  Lead  deposits  as  well  as  in  many  other  places.  It  is  rarely  seen 
in  direct  contact  with  either  Galena  or  Blende.  In  one  specimen  I 
have  from  the  Collins  Diggings,  Cooper  county,  it  seems  to  inclose 
crystals  of  Galena.  It  is  often  accompanied  and  covered  by  crystal- 
lized Calcite. 

Much  of  the  Pyrites  of  this  region  is  cupriferous,  and  therefore, 
whenever  in  part  decomposed,  it  is  associated  not  only  with  Limonite, 
but  also  with  Malachite  and  Azurite  (Carbonate  of  Copper.)  I  ob- 
served Pyrites  deposited  on  broken  Chert  at  the  Cordray  Diggings, 
Morgan  county;  disseminated  in  crystalline  Limestone  at  the  Gabri- 
elle  Diggings,  Morgan  county;  deposited  on  laminated  Barytes  at  the 
Marmaduke  Diggings,  Saline  county  ;  as  specks  and  seams,  also  con- 
taining some  Galena,  in  Barytes  and  in  clayish  Ochre  at  the  Collins 
Diggings,  Cooper  county  ;  filling  irregular  cavities  in  Barytes,  and 
deposited  over  Barytes  and  covered  by  crystallized  Calcite  at  the 
Walker  Diggings,  Miller  county.  These  associations  show  that  the 
Pyrites  is  of  comparatively  late  origin. 

In  a  specimen  from  the  Collins  Diggings,  Cooper  county,  Mr^ 
Chauvenet  found  20.96  per  cent,  of  metallic  Copper,  showing  that  some 
of  these  cupriferous  Pyrites  are  very  rich  Copper  ores.  The  cuprifer- 
ous Pyrites  may  be  distinguished  from  the  pure  Iron  Pyrites  by  their 
inferior  hardness  and  only  rarely  by  their  color,  because  they  are  all 
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generally  bronze-yellow.  True  Chalcopyrite  (Copper  Pyrites),  with 
its  greenish,  brass-yellow  color,  has  not  been  discovered  in  such  quan- 
tity as  to  determine  its  existence  with  suret3^ 

LIMONITE, 
Hydrated  Peroxide  of  Iron,  occurs  both  as  an  original  mineral  and  as 
a  product  of  pseudomorphism  from  Pyrites.     In  the  latter  case,  it  is 
often  accompanied  by  Carbonates  of  Copper— the  latter  being  always 
inferior  in  quantity  to  the  Limonite. 

I  observed  Limonite  as  an  apparently  original  mineral,  lining 
cavities  in  Barytes  at  the  Thomas  Diggings,  Camden  county  ;  and  as 
Stalactites,  cementing  rounded  and  coated  Galena,  at  the  Hoff  Dig- 
gings.  Miller  county.  In  the  vicinity  of  the  Hoff  Diggings,  it  also 
occurs  in  stalactitic  forms  in  considerable  quantity,  forming  an  Iron 
ore  bank,  as  will  be  seen  from  the  description  in  division  D  of  this 
report.  Limonite  occurs  in  smaller  or  larger  quantity  as  concretions 
and  segregations  in  innumerable  localities,  without  any  distinct  rela- 
tion to  the  Lead  deposits. 

MALACHITE, 

Green,  Hydrated  Carbonate  of  Copper,  with  about  66  per  cent,  of 
metallic  Copper,  is  generally,  in  this  region,  a  product  of  decomposi- 
tion of  cupriferous  Pyrites,  and  is  nearly  always  associated  with  de- 
composing Pyrites  and  with  Limonite-— this  latter  being  also  produced 
by  the  decomposition  (pseudomorphism)  of  the  former.  From  the 
fact  that  the  Limonite  is  found  in  such  instances  intimately  mixed 
with  the  undecomposed  Pyrites  and  passes  into  the  latter  gradually, 
while  the  Malachite  is  always  deposited  in  cavities  or  in  seams  of  the 
Limonite,  and  often  in  the  adjacent  rocks,  it  appears  that,  while  the 
transformation  of  the  Sulphide  of  Iron  into  Limonite  is  effected  with- 
out change  of  place,  the  Sulphide  of  Copper  on  the  contrary  is  not 
only  decomposed  and  changed  into  a  Carbonate,  but  also  dissolved? 
extracted  and  redeposited.  The  Malachite  is  bright  green,  vitreous, 
crystalline,  and  has  generally  a  fibrous  and  radiated  structure.  . 

The  pieces  of  half-decomposed  Pyrites,  with  Limonite  and  Mala- 
chite, sometimes  contain  a  sufficient  amount  of  metallic  Copper  to 
constitute  a  good  Copper  ore.  But  the  ore  has  not  been  found  as  yet 
in  paying  quantities.  The  largest  accumulations  of  it  which  are  known 
to  me  in  this  region,  are  at  the  Collins  Lead  Diggings,  Cooper  county? 
and  at  Abbott  &  Gantt's  Copper  bank,  T.  39,  K.  15  W.,  Sec.  13,  Miller 

county. 

AZURITE, 

Blue  Hydrated  Carbonate  of  Copper,  mostly  accompanies  the  Mala- 
chite, and  is  then  deposited  over  the  latter  and  fills  the  inmost  portion 
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of  cavities  which  were  but  partially  filled  by  the  Malachite.  It  is 
azure  blue,  in  part  crystalline.  It  is  found  in  very  small  quantities 
only. 


PAEAGENESIS. 


From  the  description  of  specimens  above  given,  we  may  establish 
the  following  paragenetic  series,  beginning  with  the  oldest  minerals: 


Blende.— Galena. - 


I 
Barytes. 
Pyrites. 

I  ^^Limonite. 

Smithsbnite.        Cerussite.        Calcite.        ("Malachite. 

\  Azurite, 


CHAPTER    XXXI. 


O.-DESOEIPTION  OF  EOCKS  AND  MODE  OF  OCCURRENCE 

OF  THE  ORE. 


The  following  rocks  occur  in  or  near  the  Lead  deposits  in  the  Cen- 
tral Missouri  Lead  region: 

1.  Soil. 

2.  Sandstone. 

3.  Clay. 

4.  Chert. 

5.  Limestone. 

I  will  now  describe  these  rocks,  and  the  mode  of  occurrence  of 
Lead  ores  in  them,  and  will  finally  add  some  more  general  remarks  on 
the  various 

6.  Forms  of  Deposits 

Of  Lead  ore  in  this  region. 

1.      SOIL    AND    SURFACE    INDICATIONS. 

The  Soil  in  the  Central  Lead  region  is  either  sandy  or  silico-argil- 
laceous,  and  almost  invariably  mixed  with  more  or  less  Chert  frag- 
ments. These  latter  are,  in  places,  very  abundant.  They  are  some- 
times fresh  and  hard,  sometimes  more  or  less  altered  or  disintegrated, 
so  as  to  be,  in  places,  converted  into  a  soit,  silicious  rock,  and  finally 
into  a  powder  of  clayish  appearance. 

The  impression  prevails  in  some  districts  that  the  accumulation  of 
Chert  fragments  in  and  above  the  Soil  indicates  the  existence  of  Lead 
e.s— 33. 
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ore  deposits  below.  This  is,  however,  incorrect.  We  find  in  many 
places  good  deposits  underneath  a  Soil  with  but  little  Chert,  and  very 
cherty  hills  have  often  been  searched  for  Lead  ore  in  vain.  As  the 
Galena  is  frequently  found  in  the  vicinity  of  oolitic  Chert  layers,  the 
presence  of  oolitic  Chert  fragments,  whether  in  large  or  small  quan- 
tity, may  be  considered  as  improving  somewhat  the  chances  for  find- 
ing Lead  ore. 

The  best  indication,  however^  is  a  clayish  soil  of  dark  |^red  or 
brown  color,  especially  when  observed  in  or  near  a  depression  of  the 
surface  of  the  ground.  I  consider  this  even  a  better,  indication  than 
the  existence  of  loose  pieces  of  Galena  in  a  soil  of  light  color.  The 
reason  will  be  apparent  from  the  contents  of  the  following  Article  3 
on  ''  Clays,''  as  well  as  from  the  special  descriptions  of  deposits.  In 
the  best  districts  of  the  central  region,  so7ne  Lead  ore  is  nearly  always 
found  in  localities  bearing  the  above  characteristicSo  This  fact  is  well 
known  to  all  practical  miners  of  some  experience.  No  external  sign 
however,  is  known  from  which  this  presence  of  ore  in  paying  quan- 
tities could  be  safely  predicted.  Loose,  small  Galena,  often  rounded 
and  coated,  occurs  occasionally  in  the  soil,  also  massive  Cerussiteand 
porous  or  softened  Chert,  impregnated  with  carbonate  of  Lead.  These 
are  not  unfavorable  indications.  Bat  the  deposit  from  which  such 
ores  are  derived  lies  very  often  not  right  beneath  these  indications 
but  at  some  higher  point  of  the  same  slope,  which  poi^nt  is  some- 
times difficult  to  discover. 

2.     SANDSTONE. 

Fragments,  slabs  or  broken  layers  of  a  rather  loose,  not  very 
coarse-grained  and  frequently  red  colored  Sandstone,  are  found  with 
or  below  the  soil,  especially  in  the  northern  half  of  the  central  Lead 
region.  This  Sandstone  consists  of  colorless,  clear,  irregular  Quartz 
grains,  with  very  little  cement.  The  latter  seems  to  be  a  clayish 
Oxide  of  Iron,  and  produces  the  red  or  brown  color  of  the  rock.  This 
Sandstone  often  contains  layers  or  concretionary  masses  of  oolitic 
Chert,  the  limits  between  the  two  rocks  being  sometimes  sharp,  some- 
times indistinct.  It  also  contains  lenticular  concretions  of  common 
gray  Chert/in  the  vicinity  of  which  the  Sandstone  is  sometimes  trans- 
formed into  oolitic  Chert  and  passes  into  it  gradually.  A  specimen 
we  have  from  the  Otter  Diggings,  (Morgan  countj^)  shows  this  grad- 
ual transition  of  Sandstone  into  oolitic  Chert  and  finally  into  common 
gray  Chert  very  plainly.  There  can  be  no  doubt  that  the  oolitic  Chert 
was,  in  many  cases,  at  least  produced  by  the  same  cause  which  pro- 
duced the  Chert  concretions  in  this  Sandstone, namely  by  the  infiltra- 
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tions  of  Silica  into  pre-existing  cavities.  The  oolitic  Chert  frequently 
contains  drusy  cavities,  lined  with  Quartz  crystals. 

No  fossils  have  been  found  in  the  Sandstone  just  described;  but 
if  we  compare  the  above  description  with  that  which  Prof.  G.  0.  Swal- 
low has  given  of  the  "Saccharoidal  Sandstone,"  on  pp.  117  and  118  of 
the  Missouri  Geological  Keport  of  1855,  we  feel  inclined  to  believe  in 
the  identity  of  both  rocks.  Mr.  G,  C.  Broadhead  has  observed  similar 
Chert  beds  in  the  lower  layers  of  the  Second  Magnesian  Limestone 
and  in  the  Second  Sandstone.  The  Sandstone  above  described,  there- 
fore, probably  belongs  to  the  Lower  Silurian  System. 

This  rock  generally  contains  no  Lead  ores.  At  the  "Eureka- 
Scott"  Diggings,  however,  in  Cole  county,  I  observed  fragments  of  it 
on  which  Galena  was  directly  deposited.  The  appearance  and  posi- 
tion of  these  fragments  shows  that  the  deposition  of  the  Galena  must 
have  taken  place  after  the  breaking  and  consequently  long  after  the 
formation  of  the  Sandstone. 


3.    CLAYS. 


The  Clays  play  an  important  part  in  the  Lead  deposits  of  this  Cen- 
tral Kegion.  In  the  best  deposits  so  far  discovered  the  Galena  is  as- 
sociated with  red  Clay. 

The  origin  of  these  Clays  is  not  very  plain.  In  some  places  they 
either  seem  to  be  purely  residuary  matter  from  dissolved  Limestones 
or  else  it  appears  as  if  the  solutions  that  dissolved  the  Limestone 
simultaneously  deposited  white  or  greenish-gray  Clay,  or  peroxide  of 
Iron  mixed  with  Clay.  In  other  places  they  seem  to  originate  from  a 
gradual  disintegration  of  the  Chert  through  chemical  action, in  which 
case  they  are  no  true  Clays,  but  fine,  soft  Silica,  mixed  with  some 
Clay  and  with  hydrated  peroxide  of  Iron.  This  subject  could  not 
however,  be  cleared  up  satisfactorily,  except  by  a  series  of  careful 
chemical  analyses  of  judiciously  selected  samples. 

We  may  distinguish  four  kinds  of  Clays  bearing  some  relation  to 
the  Lead  formations  of  Central  Missouri : 

1.  The  shaly  or  stratified  Clay,  grayish-white  or  greenish-gray, 
with  alternate  yellow  layers.  It  is  always  silicious,  often  also  calca- 
reous. It  passes  into  shaly  Limestone,  and  is  undoubtedly  of  residu- 
ary origin,  though  perhaps  mixed  with  newly  deposited  silicate  of 
alumina.  It  frequently  contains  gray  Chert  concretions  similar  to 
those  found  in  the  Limestones.  Good  Galena  seams,  mostly  parallel 
to  the  stratification,  are  found  in  it  When  it  occurs  in  a  very  fine, 
soft  and  uniform  state  with  almost  or  entirely  obliterated  stratifica- 
tion, the  miners  call  it  ^^Soapstone,"  on=  account  of  its  being  slightly 
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soapy  and  very  smooth  to  the  touch.    Its  thickness  is  generally  from 
3  to  10  feet. 

2.  The  white  or  slightly  yellow  Pipe-Clay  which  occurs  in  nu- 
merous places  in  flakes  or  in  irregular  layers,  between  other  Clays 
and  between  broken  rocks,  mostly  not  many  feet  below  the  surface. 
It  has  been  found  in  considerable  quantity  in  a  shaft  near  the  Buffalo 
Diggings  (Morgan  county).  It  is  very  fine,  pure  and  uniform  and 
would  be  an  excellent  material  for  the  manufactory  of  pottery.  Mr. 
Kegis  Chauvenet  found  in  it — 

Per  cent. 

Silica 73.81 

Alumina ISAQ- 

Iron Trace. 

Lime  and  Magnesia  are  both  present  in  small  quantity,  less  than 
one  per  cent.  According  to  his  analyses  the  "Pipe-Clay"  is  a  mix- 
ture of  Clay  with  extremely  fine,  free  Silica,  the  latter  perhaps  a  pro- 
duction of  the  disintegration  of  Chert. 

3.  Ked  C tallow")  Clay,  a  pretty  constant  companion  of  the 
Lead  ores.  It  is  fine-grained  and  plastic.  It  contains  much  Iron  and 
much  water.  It  is  generally  mixed  with  more  or  less  altered  and  soft- 
ened Chert  concretions,  also  with  fragments  or  fine  detritus  of  porous 
and  ferruginous  Ohert.  Its  relative  position  is  not  definite.  It  occurs 
in  alternate  streaks  with  Pipe-Clay.  It  occurs  both  below  and  above 
the  shaly  Clay  and  shaly  Limestone.  It  is  found  in  many  places  im- 
mediately below  the  soil  or  even  touching  the  surface.  It  mostly 
reaches  down  to  the  surface  of  the  Limestone,  its  total  thickness  be- 
ing sometimes  40  or  50  feet.  It  encloses  nearly  always  at  least  some 
loose  Galena,  especially  within  a  few  feet  from  the  Limestone.  The 
presence  of  this  Clay  is  the  best  indication  a  miner  can  have. 

4.  Black  Clay  (^'  Fire-Clay,")  together  with  dark  gray  Slate,  and 
sometimes  with  some  Blende  and  Galena,  occurs  in  patches  in  the 
northern  half  of  the  region  mixed  with  pieces  of  Limestone  and  of 
Chert  with  numerous  impressions  of  crinoids.  It  is  always  found 
above  the  Lead  formation  and  is  undoubtedly  derived  from  destroyed 
carboniferous  strata. 

4.     CHERT. 

Chert  is  much  less  extensively  represented  in  the  Central  than  in 
the  South-western  Lead  region.  Yet  thick  and  extended  Chert  beds 
are  met  with,  especially  in  the  galeniferous  Keokuk  Limestone  of 
Cooper  and  Saline  counties.    Most  of  the  Chert  found  in  this  region 
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is  concretionary,  or  else  it  occurs  as  comparatively  thin  and  non- 
continuous  beds.  It  varies  in  its  character  according  to  the  geologi- 
cal formation  to  which  it  belongs. 

A  bluish-gray,  microcrystalline  Chert,  with  dark  gray  to  black 
streaks,  and  sub-carboniferous  fossils  is  found  in  the  Lead  diggings  in 
the  northern  part  of  Morgan  county,  near  Otterville,  and  in  those 
situate  on  the  line  between  Cooper  and  Saline  counties. 

The  oolitic  Chert  which  has  been  spoken  of  in* (No.  2)  this  chap- 
ter, (Sandstone,)  is  the  most  common  in  the  vicinity  of  Lead  Diggings 
in  the  greater  portion  of  the  region,  especially  in  Morgan,  in  south- 
ern Moniteau,  in  Cole,  and  in  northern  Miller  counties. 

Nearly  everywhere,  though  not  frequently  in  very  large  quantity, 
we  find  a  white  Chert  with  gray  streaks,  in  the  main  amorphous,  with 
smooth,  sub-conchoidal  fracture,  probably  belonging  to  the  Second, 
or  sometimes  to  the  Third  Magnesian  Limestones.  This  latter  Chert  is 
often  found  in  thin,  streaky  or  banded  layers,  o^  else  as  round  or  len- 
ticular, jasper-like  concretions,  with  rather  smooth  outer  surfaces. 
These  jasper  concretions  when  broken,  are  seen  to  consist  of  concen- 
tric bands,  colored  gray  in  various  shades,  and  contain  sometimes,  a 
drusy  cavity  in  the  centre. 

All  the  difi"erent  kinds  of  Chert  above  mentioned,  occur  partly 
loose  in  the  Clay  as  fragments  or  concretions,  partly  as  layers  or  con- 
cretions in  the  Limestone. 

Galena  is  sometimes  found  adhering  to  broken  Chert,  or  filling 
seams  and  spaces  between  the  fragments.  This  is  very  extensively  the 
case  at  the  Anderson  Diggings,  (Camden  county,)  where  most  of  the 
Galena  occurs  in  this  form. 

The  Cherts  of  the  Central  Lead  Region,  undergo  similar  changes  to 
those  described  in  our  report  on  the  South-western  Region.  They  turn 
-gradually  into  a  light,  soft,  and  very  hygroscopic  mass,  having  the  ex- 
terior appearance  of  a  Clay,  yet  consisting  mainly  of  Silica.  I  found 
lenticular  Chert  concretions  changed  in  this  wise,  and  yet  showing 
their  original  concentric  structure,  loose  in  the  red  Clay,  at  the  Block- 
berger  Diggings  (Cole  county). 

The  oolitic  Chert  undergoes  similar  alterations,  during  which  the 
grains  are  attacked  first.  They  become  opaque  and  gradually  changed 
into  a  white  clayish  mass,  and  are  finally  removed,  leaving  the  cement 
behind  in  the  form  of  spongy  Chert. 

In  some  cases,  on  the  contrary,  we  find  the  cement  removed  and 
the  grains  left.  This  happens  particularly,  when  the  oolitic  Chert  is 
exposed  to  weathering  on  the  surface  of  the  ground. 

We  find  sometimes  altered,  porous,  or  disintegrated  Chert,  im- 


518  GEOLOGICAL   SURVEY. 


pregnated  with  Cerussite.  Bat  we  never  find  it  impregnated  with  Ga- 
lena. This  shows  that  the  alteration  of  the  Chert  has  taken  place  in 
a  later  period  than  the  deposition  of  the  Galena. 

5.    LIMESTONE. 

The  Archimedes,  or  Keokuk  Limestone,  met  with  in  the  several 
Lead  Diggings  of  Cooper  and  Eastern  Saline  counties,  is  a  dark  gray^ 
dense,  crystalline  Limestone.  At  the  Old  Scott  Diggings,  (Cooper 
county,)  some  layers  are  very  coarsely  crystalline,  and  full  of  Cri» 
noid  stems  resembling  the  Encrinital  Limestone.  These  Limestones 
alternate  with  thick  fossiliferous  Chert  layers.  The  Galena  occurs 
with  Barytes  as  sheets  and  seams  in  the  Limestone  ;  also  loose  be- 
tween Limestone  boulders^  broken  Chert  and  Clay.  The  rock  m 
somewhat  softened  and  in  part  disintegrated,  in  the  vicinity  of  the 
Galena. 

The  so-called  Second  and  Third  Magnesian  Limestones  of  the 
Lower  Silurian  formation,  are  the  principal  galeniferous  rocks  in  the 
Central  Lead  Region.  They  are  spread  over  the  whole  region,  and  gen- 
erally compose  the  interior  bodies  of  the  Lead-bearing  hills.  The  Sec- 
ond is  more  largely  represented  in  the  northern  and  western,  and  the 
Third  more  in  the  southern  and  eastern  half  of  this  region. 

These  Magnesian  Limestones,  when  found  fresh  and  unaltered, 
are  light  gray,  crystalline,  hard,  and  contain  numerous  small  cracks 
and  cavities,  one-sixteenth  to  one-fourth  inch  wide,  lined  with  Dole- 
mitic  crystals.  In  this  form  this  Limestone  is  generally  found  in  the 
bluffs  along  the  creeks  and  rivers,  and  sometimes  contains  specks  or 
thin  seams  of  Galena. 

Larger  deposits  have  not  so  far  been  found  in  this  unaltered  rock. 
This  rock  invariably  underlies  the  ore  deposits,  in  the  vicinity  of 
which  its  upper  layers  are  broken  into  larger  and  smaller  blocks,  and 
mostly  softened,  and  sometimes  entirely  disintegrated  and  changed 
into  loosely-aggregated  masses  of  rhombohedric  crystals,  sandy  in 
appearance  and  to  the  touch.  These  soft,  sandy,  broken  masses  of 
Magnesian  Limestone,  are  always  more  or  less  rounded  through  the 
disintegrating  action  itself,  and  through  the  slower  movements  which 
must  have  been  the  consequence  of  that  action,  and  are  therefore 
called  "  Sand  Boulders,"  by  the  miners. 

The  interior  of  many  of  these  boulders  is  yet  unaltered  and  hard. 

A  specimen  of  the  outer  and  entirely  disintegrated  portion  of 
such  a  boulder,  from  the  New  Granby  Diggings,  (Morgan  county,) 
was  analyzed  by  Mr.  Regis  Chauvenet,  with  the  following  result : 
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Insoluble  silicioiis  (of  clayish  appearance) 14.71  per  cent. 

Peroxide  of  Iron 1.68 

I^ime 26.11 

Magnesia J7.17 

Carbonic  Acid •. 40.21 


Total , 99.88 

This  result  shows  that  there  is  actually  no  Sand  in  these  masses 
of  sandy  appearance. 

The  boulders,  as  well  as  the  larger,  slightly  softened  masses  of 
fissured  Limestone,  which  are  often  found  adjacent  to  the  ore  deposits, 
show  frequently  dendritic  specks,  probably  hydrated  peroxide  of 
Iron,  in  their  interiors.  These-  dendritic  specks  evidently  follow  ex- 
tremely fine  cracks,  entirely  imperceptible  before  the  rock  is  broken. 
The  specks  are  one-sixteenth  to  one-eighth  of  an  inch  in  diameter, 
and  pretty  evenly  distributed  over  the  surface  of  fracture.  The  mi- 
ners call  this  rock  "  Calico  Rock,"  and  justly  consider  it  a  good  indi- 
cation. 

In  some  districts— for  instance,  along  Buffalo  Creek,  (Morgan 
county,)— the  Galena  is  found  immediately  in  the  Sand  boulders  ;  more 
frequently,  however,  it  is  found  in  the  form  of  slabs  or  broken  sheets, 
between  and  above  the  boulders,  associated  with  broken  '^Cotton 
Eock,"  of  which  I  will  speak  hereafter. 

The  thickness  of  the  Sand-boulder  formation  varies  from  2  to  30 
feet,  within  comparatively  short  distances  of  60  or  100  feet.  The  boul« 
der.s  do  not  constitute  a  geological  horizon,  but  are  only  of  local  oc- 
currence. They  are  often  missing  entirely,  and  the  various  Clays  and 
detrital  rocks  rest  immediately  on  the  somewhat  sandy  surface  of  the 
solid  surface  of  the  Limestone,  which  surface  is  washed  off  irregu- 
larly, forming  large  pockets,  hollow  runs,  deep  chimneys,  and  occa- 
sionally extensive  caves.  Good  deposits  of  float  Galena,  are  often 
found  in  the  red  Clay  in  these  various  excavations,  on  or  near  the  sur- 
face of  the  solid  Limestone.  Galena  seams  sometimes  run  down- 
ward into  the  latter. 

In  some  places  veins  of  Galena  and  Barytes,  traceable  over  sev- 
eral hundred  feet,  set  down  through  solid  Limestone,  and  have  been 
followed  to  a  depth  of  over  70  feet.  They  were,  however,  not  paying, 
nor  were  they  found  to  improve  with  the  depth.  Overlying  the  crys- 
talline Limestone  above  described,  and  above  the  "  Sand  boulders," 
and  undoubtedly  derived  from  the  latter,  we  meet  in  most  of  the 
richest  Lead  mines  with  a  more  or  less  silicious  Magnesian  Limestone 
of  an  entirely  different  character,  and  eminently  Lead-bearing.  This 
rock  has  a  yellowish-gray  or  drab  color,  a  very  fine  grain,  and  is  either 
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sub-crystalline  or  earthy,  and  perceptibly  softer  than  the  above  des- 
cribed unaltered  crystalline  rock.  Like  this  latter  Limestone,  it  con- 
tains often  dendritic  specks  in  fine  seams.  Locally,  and  especially  in 
the  vicinity  of  the  Lead  ores,  it  gradually  becomes  softer  and  more 
earthy,  and  is  then  called  "  Cotton  Kock  "  by  the  Central  Missouri 
miners.  (It  will  be  noticed  that  this  rock  is  entirely  different  from  the 
porous  Chert,  which  the  miners  of  South-west  Missouri  call  ^'  Cotton 
Eock.") 

Through  further  disintegration,  this  rock  passes  into  a  soft,  clayish 
friable  mass,  and  finally  into  a  silicious  and  often  also  calcareous,  shaly 
Clay,  which  has  been  described  in  No.  3  of  chapter  31.  It  contains  in 
places  concretions  and  concretionary  beds  of  Chert,  with  brown  den- 
dritic specks  in  fissures  occasionally  of  the  same  description  as  the 
dendrites  in  the  Limestones. 

This  drab  colored,  fine-grained  Magnesian  Limestone  is  the  prin- 
cipal Lead-bearing  rock  in  the  Central  Missouri  Lead  Region.  It  con- 
tains the  Galena  in  the  form  of  sheets  and  seams,  which,  when  locally 
accumulated,  constitute  the  various  forms  of  workable  deposits,  to  be 
characterized  in  No.  6  of  chapter  31.  The  Galena,  although  itself 
nearly  always  adhering  to  the  Limestone,  or  to  fragments  of  it,  is 
mostly  accompanied  and  enveloped  by  more  or  less  Barytes,  which 
mineral  must,  as  a  rule,  be  considered  of  later  origin  than  Galena. 

The  form  of  the  Lead  ore,  as  found  in  the  mines,  is  invariably 
seam-like,  and  often  conglomeratic,  the  Galena  cementing  together 
fragments  of  Limestone,  or  of  Chert,  or  of  both.  In  most  places  the 
Galena-seams  are  themselves  again  broken,  and  the  empty  spaces 
filled  with  Barytes.  In  many  localities,  finally,  the  whole  conglome- 
ratic mass  thus  formed  is  again  broken  up,  and  lies  in  loose  chunks  in 
the  Clay.  In  this  case,  however,  the  Limestone  fragments  inclosed  in 
the  Conglomerate  are  either  changed  into  a  soft  calcareous  Clay,  or 
else,  have  disappeared  entirely,  leaving  only  the  Galena  and  the  Ba- 
rytes, with  perhaps  some  little  Clay  or  Sand.  The  cavities  formerly 
occupied  by  the  Limestone  are  generally  perfectly  angular,  showing 
that  the  Limestone  was  hard  at  the  time  when  Galena  began  to  be  de- 
posited in  its  fissures.  In  these  cavities  we  now  find  frequently  crys- 
tals of  Carbonates  of  Lead  or  Zinc,  as  drusy  aggregates. 

It  is  evident  from  these  descriptions  : 

1.  That  the  deposition  of  the  Galena  must  have  taken  place 
originally  in  the  hard  or  but  slightly  altered  Limestone  after  the  latter 
had  been  cracked  and  fissured  in  various  ways. 

2.  That  the  deposition  of  the  Barytes  must  have  followed  that  of 
the  Galena. 
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3.  That  the  softening  and  partial  deposition  of  the  Limestones 
and  their  alteration  into  'SSand  Boulders,"  and  into  "Cotton  Rock," 
and  residuary  Glay,  which  caused  a  gradual  diminution  of  volume  of 
the  layers  operated  upon,  and  a  gradual  breaking  down  of  the  layers 
above,  has  been  effected  mainly  after  the  deposition  of  the  Galena, 
and  also  after  that  of  the  Barytes,  and  undoubtedly  continues  in  some 
measure  to  the  present  day. 

In  regard  to  the  above  point,  .^,  I  will  remark,  that  the  occurrence 
of  Galena  cementing  broken  Chert  concretions,  further,  the  occur- 
rence of  Galena  as  well  developed  crystals  in  residuary  Clays  and 
Sands,  and,  finally,  the  occurrence  of  Galena  as  disseminated  ciystals 
in  the  softened  and  sometimes  regenerated  outer  portion  of  solid 
masses  of  barren  Limestone,  have  been  observed  occasionally.  Al- 
though these  occurrences  are  but  exceptional,  yet  they  show  that  in 
some  localities  at  least  the  dissolution  of  the  Limestones  may  have 
begun  before,  and  continued  during  the  deposition  of  ihe  Galena. 

6.    EOEMS     OF    DEPOSITE, 

The  various  forms  of  Lead  ore  deposits  in  the  Central  Region  are 
as  follows : 

1.    Seams  and  Sheets, 

Either  in  hard  or  in  altered  and  softened  Limestone,  the  Galena  and 
Barytes  filling  horizontal  partings  between  the  strata,  penetrating  into 
fissured  Chert  layers,  also  filling  vertical  cracks  and  irregular  cavities 
in  the  Limestone.  The  extent  of  such  deposits  is  generally  more  hori- 
zontal than  vertical;  the  net  work  of  seams  sometimes  extending 
horizontally  over  several  acres  of  ground,  but  not  often  reaching  to  a 
greater  depth  than  50  or  60  feet.  Single  and  very  thin  seams  some- 
times not  thicker  than  a  knife  blade,  often  reach  deeper,  to  a  depth  as 
yet  unknown. 

Most  of  the  main  seams  strike  from  north-west  to  south-east. 

Deposits  as  just  described  rarely  pay  working  when  in  this  cry- 
stalline Limestone,  but  they  are  often  quite  rich  when  in  the  earthy, 
drab  colored  Limestone,  or  in  "  Cotton  Rock." 

2.    Veins. 

The  vertical  seams  show  in  places  a  vein-like  character,  continu- 
ing over  considerable  distances,  and  to  a  considerable  depth,  without 
being  connected  with  many  horizontal  or  vertical  cross  seams,  and 
without  deflection  or  interruption.    Such  deposits  are  at  the  Mineral 
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Point  Diggings,  in  Moniteau,  and  at  the  Doph  Diggings,  in  Morgan 
county.  The  former  deposit  contains  very  little,  the  latter  much  Ba- 
rytes.  The  former  strikes  north  to  south,  the  latter  north-west  to  south- 
east. The  Doph  vein  has  been  followed  to  a  depth  of  over  70  feet, 
without  either  widening  or  narrowing,  without  getting  richer  or  poorer 
in  Galena. 

3.    Circle, 

Is  a  name  given  by  the  miners  to  a  kind  of  stooh-werh  of  circular  out- 
line and  of  the  shape  of  a  truncated  cone,  being  somewhat  wider  be- 
low than  above.  It  consists  of  a  more  or  less  conglomeratic  accumu- 
lation of  softened  Limestone  fragments,  with  Galena-seams,  and  of 
broken  masses  of  both  Galena  and  Barytes.  The  wall  consists  of  a 
somewhat  harder,  yet  altered  Limestone,  and  is  sometimes  quite  dis- 
tinct and  even  smooth,  while  in  other  instances,  or  on  another  side  of 
the  same  deposit,  the  Galena-seams  reach  into  the  wall  rock. 

In  most  ''Circles"  the  best  pox-tion  of  the  deposit  lies  along  the 
wall,  which  is  itself  in  places  covered  by  a  thick  sheet  of  Galena.  The 
broken  mass  becomes  less  rich  toward  the  centre,  so  that  the  princi- 
pal and  richest  shafts  will  lie  in  a  circular  line  on  the  surface. 

Some  of  these  "Circles"  are  over  100  feet  in  diameter,  and  have 
been  dug  into  to  a  depth  of  70  to  90  feet.  At  that  depth  the  rock  be- 
gins to  lose  its  conglomeratic  character  and  to  become  simply  fissured 
and  less  rich,  although  single  seams  of  Galena  yet  continue  deeper. 

The  origin  of  these  deposits  must  be  explained  by  a  gradual  dis- 
integration and  breaking  down  of  a  circular  mass  of  Limestone  under- 
washed  by  a  vertical  water  course  or  spring  in  the  underlying  Lime- 
stone. The  mode  and  time  of  deposition  of  the  ore  and  of  the  Barytes 
do  not  appear  to  be  different  in  the  ''  Circles  "  than  in  all  the  other  de- 
posits, and  has  been  treated  of  in  No.  5  of  chapter  31. 

4.    Float  Deposits, 

In  which  the  Galena  and  Barytes  occur  broken  and  loose,  imbedded 
either  in  completely  disintegrated,  silicious  and  clayish  Limestone,  or 
in  red  and  brown,  silicious  Clays.  The  mines  worked  in  the  latter  are 
known  by  the  name  of  /' Clay  Diggings."  The  float  deposits  have 
been,  up  to  this  time,  the  best  yielding  and  the  most  paying  of  the  re- 
gion, because  the  ore  is  more  concentrated  and  more  abundant  in- 
them  than  in  those  previously  described,  and  because  the  work  can 
be  exclusively  done  with  the  pick  and  is  therefore  cheaper  than  where 
blasting  is  required. 
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The  deposits  have  undoubtedly  originated  from  a  partial  destruc- 
tion and  abstraction  of  the  rocks  from  sheet,  vein  and  circle  deposits^ 
and  in  many  cases  show  their  origin  plainly  by  their  shape  and  by 
their  passing  into  the  original  deposit  in  the  depth.  Sheets  and  seams 
of  Galena,  starting  in  float  deposits  and  running  into  the  solid,  nearly 
unaltered  rock,  are  frequent.  At  the  Bond  Diggings,  Morgan  county 5. 
and  at  the  Mineral  Point  Diggings,  Moniteau  county,  the  main  verti- 
cal seam  continues  into  the  rock,  and  the  broken  slabs  of  Galena 
found  above  the  rock  in  the  red  Clay,  stand  upright,  exactly  or  nearly 
in  the  vertical  plane  of  the  seam;  yet  the  heaviest  part  of  each  slab 
or  piece  generally  turned  downward.  This  shows  not  only  that  the 
float  Galena  is  derived  from  the  seam  in  the  solid  rock,  but  also  that 
the  alteration  and  diminution  of  the  rock,  and  the  consequent  break- 
ing and  settling  down  of  the  Galena,  has  been  a  very  slow  and  gradual 
process — so  slow,  indeed,  as  neither  to  disturb  nor  to  throw  over  the 
loose  Galena  slabs.  In  none  of  such  diggings  could  I  find  a  proof  of 
any  kind  of  sudden  or  violent  disturbance  on  a  larger  scale. 

The  Boaz  Diggings,  Cole  county,  furnish  an  example  of  circular 
Clay  diggings.  The  circular  float  deposit  in  Clay  near  the  surface, 
turns  into  a  circle  deposit  in  the  fissured  "Cotton  Kock"  below. 

CONCLUSION. 

It  will  be  seen  from  the  above  general,  as  well  as  from  the  follow- 
ing special  description  of  the  Lead  deposits  in  the  Central  Missouri 
Lead  Kegion,  that,  from  the  present  appearance  of  the  diggings,  the 
Lead  ore  seems  to  extend  more  horizontally  through  the  rocks  than 
into  the  depth,  and  to  be  more  extensively  developed  in  certain  strata 
than  in  others ;  also,  that  the  local  development  is  exceedingly  varia- 
ble, there  being  besides  the  numerous  favored  spots  where  large  quan- 
tities of  Galena  are  accumulated,  numerous  others  where  the  Galena^ 
although  present,  is  not  found  in  paying  quantities. 

The  prospect  of  finding  Lead  ore  in  greater  depths  than  that  into 
which  the  deepest  of  the  present  mines  have  penetrated,  are  not  just 
now  very  encouraging.  However,  as  it  sometimes  happens  in  strati- 
fled  rocks  that  ore  bearing  and  barren  or  richer  and  poorer  strata 
aliernat,e,  and  as  the  seams  of  Galena  lead  downwards  in  numerous 
places,  in  this  region,  it  is  by  no  means  impossible  that,  at  a  greater 
depth,  other  lead-bearing  strata  may  be  found,  or  that  the  veins  may 
grow  richer.  So  long  as  this  has  not  been  practically  ascertained,  we 
must  say  that,  according  to  our  present  experiences,  Lead  ore  deposits 
in  Central  Missouri  have  been  found  paying  to  a  moderate  depth  only,, 
but  that  many  deposits  are  quite  extensive  and  that  they  are  very  nu- 
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merous  in  certain  districts,  although  undoubtedly  many  existing  are 
yet  undiscovered.  An  important  practical  consequence  of  this  is  that 
large  stock  enterprises  should  never  be  made  dependent  on  one  single 
district  or  locality,  however  rich  it  may  appear;  but  that  they  must 
be  based  on  the  possession  of  extensive  tracts  of  land,  situated  in 
promising  districts,  to  have  a  chance  for  becoming  financially  suc- 
cessful. 


CHAPTER    XXXII 


D.-SPEOIAL  DESCRIPTION  OF  DEPOSITS. 


The  special  description  of  Lead  deposits  in  the  Central  Missouri 
Lead  Region  will  be  given  after  counties  in  the  following  order : 

1.  Deposits  in  Saline  and  Cooper  Counties. 

2.  Deposits  in  Pettis,  Benton,  St.  Clair  and  Hickory  Counties. 

3.  Deposits  in  Camden  County. 

4.  Deposits  in  Morgan  County. 

5.  Deposits  in  Moniteau  and  Cole  Counties. 

6.  Deposits  in  Miller,  Osage  and  Maries  Counties. 

Detailed  descriptions  will,  as  a  rule,  be  given  of  such  deposits  only 
as  I  have  visited  personally.  Others  will  be  simply  mentioned  by 
name  and  location  with  the  addition  of  a  few  short  remarks  based  on 
reliable  information.  I  have  thus  endeavored  to  make  the  list  as 
complete  as  possible.  New  discoveries  are,  however,  constantly  be- 
ing made  in  this  Region,  which  is,  comparatively,  but  little  developed. 
Most  of  the  following  observations  were  made  in  May  and  June,  1874^ 
and  present  the  state  of  things  at  that  time.  The  notes  on  Camden 
county  make  an  exception,  they  being  taken  in  May,  1873. 


1.    LEAD  ORE  DEPOSITS  IN  COOPER  AND  SALINE  COUNTIES. 

An  old  Lead  mining  district,  already  mentioned  by  Prof.  G.  C. 
Swallow  in  his  report  on  Cooper  county,  of  1855,  p.  199,  situated  on 
both  sides  of  the  line  between  Saline  and  Cooper  counties,  is  at  pres- 
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ent  being  re-opened  at  the  old  as  well  as  some  new  localities.  The 
Lead-bearing  rock  in  this  district  is  the  Archimedes  or  Keokuk  Lime- 
stone of  the  Sub-carboniferous  formation,  consequently  different  from 
that  met  with  in  nearly  all  the  other  Lead  Diggings  in  the  Central 
Region,  but  similar  to  that  with  which  the  Lead  ores  are  connected  in 
the  South-west.     The  localities  so  far  known  are  the  following  : 

Marmaduke  Diggings, 

Sec.  19,  T.  49,  R.  19  W.,  Saline  county,  on  Salt  Fork  of  Lamine  River  ; 
owned  by  Vincent  Marmaduke  and  Company. 

The  location  of  these  Diggings  is  on  the  east  side  of  the  Salt 
Fork;  on  the  great  bend  near  the  centre  of  the  Section.  A  thinly 
stratified,  crystalline,  somewhat  cherty  Limestone  crops  out  along 
the  Creek,  dipping  towards  the  latter. 

A  shaft  was  sunk  between  this  Creek  and  the  bluff,  following  a 
crevice  in  the  Limestone  filled  with  loose  masses  of  Bar3^tes  with  Ga- 
lena. The  shaft  struck  an  opening  in  the  Limestone  at  15  feet  depth, 
containing  a  considerable  quantity  of  loose  Barytes  and  Galena.  The 
great  affluence  of  water  caused  by  the  proximity  of  the  Creek, 
stopped  the  work  temporarily. 

Another  shaft  is  now  being  sunk  through  the  Limestone  a  short 
distance  south  of  the  former,  and  if  the  prospect  proves  favorable 
there,  it  is  intended  to  turn  off  the  Creek  into  a  new  channel  across 
the  bend,  so  as  to  leave  the  Diggings  dry. 

Work  was  begun  in  March,  1874,  and  20,000  pounds  of  Galena  had 
been  obtained  in  June, 

A  reverberatory  furnace  for  Lead  smelting,  usually  called  "air- 
furnace  "  in  Missouri,  is  in  course  of  erection  in  the  vicinity  of  the 
Diggings,  •      • 

Old  Scott  Diggings, 

T.  49,  R.  19  W.,  Sec.  26,  N.  E.  qr..  Cooper  county,  on  a  branch  of  the 
Lamine  River;  owned  by  J.  A.  Shedd  and  others. 

This  locality  was  described  by  Prof.  Swallow.  It  was  first  worked 
about  30  years  ago  ;  was  worked  a  second  time  in  1871,  by  Dills  &  Co., 
who  also  built  an  air-furnace  and  smelted  about  400  pigs  of  Lead.  It 
is  now  being  worked  again  by  Mr.  Shedd.  Mr.  Reynolds  and  others 
have  also  commenced  work  close  by.  As  the  old  and  the  new  Dig- 
gings are  situated  along  a  small  branch,  this  strike  of  the  deposit 
seems  to  be  N.  W.  S,  E. 

The  rocks  consist  of  crystalline,  fossiliferous  Limestone,  alternat- 
ing with  thick,  fossiliferous  Chert  layers,  in  places  altered  and  soft- 
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ened.  The  position  is  nearly  liorizontaL  Seams  of  Barytes  are  fre- 
quent between  and  through  this  Limestone  strata. 

The  new  shafts,  25  to  40  feet  deep,  made  in  the  bottoms,  passed 
through  various  Clays  mixed  with  unaltered,  broken  Chert.  They 
struck  at  first  a  small  accumulation  of  float  Galena,  somewhat  al- 
tered and  mixed,  some  Carbonate  with  Barytes,  at  a  depth  of  20  feet, 
another  at  30  feet,  and  the  solid  Limestone  at  35  feet.  The  shafts  are 
being  worked  through  the  Limestone  in  search  of  a  deeper  galenif- 
erous  stratum.  The  quantity  of  ore  raised  from  the  new  shafts  is  as 
yet  inconsiderable. 

Collins  Diggings, 

T.  49,  R  18  W.,  Sec.  19,  S.  E.  qr.,  S.  W.  qr.,  Cooper  county;  owned  by 
S.  K.  Collins,  J.  W.  Alexander  and  A.  Hamilton. 

Two  shafts  are  sunk  on  a  flat  hill  slope  through  white,  yellow  and 
red  Clays  15  feet  thick,  then  reaching  a  layer  of  Clay  mixed  with 
broken  Chert,  much  Galena  in  broken  seams,  and  some  Barytes  ;  also 
masses  of  disintegrated,  crystalline  Limestone,  ("Sand  boulders,^') 
with  adhering  Galena  crystals  surrounded  by  Barytes.  Masses  of 
brown-coloresd,  massive  Smithsonite,  containing  no  Lead,  but  much 
Iron,  according;  to  Mr.  Chauvenet,  are  seen  in  places  above  the  Ga- 
lena. Single  crystals  of  Zinc  Blende  are  occasionally  found  with  the 
Galena,  and  a  -J  to  3  inches  streak  of  the  same  mineral,  mixed  with 
cupriferous  Iron  pyrites,  (20  per  cent.  Copper,)  lies  below  the  Galena. 
The  galeniferous  streak  is  i  to  li  feet  thick,  and  dips  into  the  hill 
South-east  20  to  30^  following  the  surface  of  the  solid,  coarsely 
crystalline  Limestone,  which  was  struck  a  few  feet  below. 

The  mine  was  opened  in  the  summer  of  1873.  Since  that  time, 
four  men  worked  about  one-half  of  their  time,  sinking  shafts  and 
building  an  air-furnace  for  smelting,  which  is  about  a  quarter  of  a 
mile  distant  from  the  mine. 

25;000  pounds  of  Galena  were  taken  out,  and  240  pigs  of  Lead,  60 
pounds  each,  were  produced  and  shipped  down  the  Missouri  and  Mis- 
sissippi Elvers  to  St.  Louis.    The  pigs  are  branded  thus :   C.  &  CO.  MO. 

There  are  several  other  places  in  the  north-western  part  of 
Cooper  county  where  traces  of  Lead  and  Zinc  ore  have  been  found. 
In  T.  48,  R.  18  W.,  Sec.  5,  W.  hf.,  N.  W.  qr.,  on  J,  W.  Willis'  land,  I  saw 
a  seam  of  Barytes  several  inches  wide,  with  specks  of  Blende,  in  a 
hard,  gray,  crj^stalline  Limestone,  containing  some  stems  of  Encrinites. 
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2.     LEAD    ORE   DEPOSITS   IN   PETTIS,    BENTON,   ST.    CLAIR 
AND  HICKORY  COUNTIES. 

Occurrences  of  Galena  and  of  Copper  and  Zinc  ores  have  been  dis- 
covered years  ago  in  numerous  localities  in  the  south-eastern  part  of 
Pettis,  in  the  western  half  of  Benton,  in  the  south-eastern  part  of  St. 
Clair  and  in  the  northern  part  of  Hickory  counties,  and  some  mining 
has  been  carried  on  in  several  points.  Very  little,  however,  was  done 
since  the  beginning  of  the  civil  war.  But  the  interest  of  the  mining 
public  in  this  district  is  now  beginning  to  revive,  and  the  explorations 
have  again  been  taken  in  hand  in  some  places. 

The  late  Dr.  B.  F.  Shumard,  of  the  Missouri  Geological  Survey, 
wrote,  in  1867,  a  private  report  on  this  district  for  R.  H.  Melton,  of 
Warsaw,  who  controlled  the  better  portion  of  the  Lead  lands  then 
known  in  the  district.  This  report  has  been  published  in  a  pamphlet 
from  which  I  will  here  communicate  the  following  extracts.  Dr.  Shu- 
mard frequently  uses  the  miners'  expression  "mineral''  for  Galena : 

"'  White  Diggings, 

T.  39,  R.  21,  W.  Sec.  2S,  N.  W.  qr.  of  S.  W.  qr.,  Benton  county.  They 
were  opened  about  fifteen  years  ago  on  the  east  side  of  alow  range  of 
hills.  The  diggings  extend  a  distance  of  about  100  yards  in  a  direc- 
tion a  few  degrees  east  of  north.  The  shafts  are  numerous  and  from 
3  to  25  feet  deep.  The  ore,  a  pure  variety  of  Galena,  is  found  in  a 
perpendicular  fissure,  cutting  through  soft  gray,  sandy-textured  Mag- 
nesian  Limestone.  The  fissure  contains,  besides  the  mineral.  Sulphate 
of  Baryta  in  abundance  and  of  very  good  quality.  From  careful  in- 
quiries I  learn  that  from  6,000  to  10,000  pounds  of  ore  have  been  raised 
from  these  mines  and  smelted  upon  a  temporary  log  furnace,  the  rem- 
nants of  which  are  still  to  be  seen  near  the  diggings.  The  fissure  ex- 
hibited no  evidences  of  exhaustion  at  the  time  the  work  was  suspended. 
The  indications  appear  to  me  to  be  favorable  that  the  mines  may  be 
made  to  yield  largely  by  a  judicious  system  of  mining." 

"  GusTKA  Diggings 

Lie  a  short  distance  east  of  the  preceding,  near  the  base  of  the  hills. 
An  experimental  shaft  has  been  sunk  here  to  the  depth  of  20  feet 
through  sandy,  sub-crystalline  Magnesian  Limestone.  In  sinking  this 
shaft  small  quantities  of  Galena  were  found  alt  the  way  down,  mingled 
with  Barytes,  which  occurs  in  massive  and  in  transparent  crystals. 
The  prospect  is  flattering  that  both  Lead  and  Barytes  will  be  found 
in  paying  quantities." 
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"Hooper  Diggings, 

T.  39,  R.  22  W.,  Sec.  2,  N.  E.  qr.  of  S.  W.  qr.,  Benton  county.  At 
this  place  a  shaft  has  been  excavated  to  the  depth  of  54  feet  in  the 
Second  Magnesian  Limestone  upon  a  Spar  vein  ("  glass-tiff,")  contain- 
ing carbonate  of  Copper  (azurite)  and  Sulphuret  of  Lead.  The  vein 
continued  downward  as  far  as  the  excavation  was  carried.  At  the 
time  of  my  visit  the  shaft  was  partially  filled  with  rubbish  so  that  I 
could  not  ascertain  the  true  character  of  the  vein,  but  the  surface  in- 
dications and  the  material  thrown  out  show  that  the  'prospect'  is  a 
promising  one  and  worthy  of  further  exploration." 

"Deer  Creek  Mines, 

T.  39,  R.  20  W.,  Sec.  6;  E.  hf.  S.  E.  qr.,  Benton  county.  The  principal 
mining  for  Lead  has  been  done  in  a  ravine  at  the  base  of  a  ridge  200 
feet  high.  At  this  place  S  shafts  have  been  sunk,  the  deepest  of 
which  is  25  feet.  From  these  shafts  Mr.  Robert  Nicholson  raised 
about  9,000  pounds  of  mineral.  The  ore  occurs  with  Bary  tes  in  masses 
embedded  in  sandy  Clay,  and  in  fissures  in  the  Magnesian  Limestone, 
Small  quantities  of  mineral  have  also  been  found  at  several  other  lo- 
calities upon  this  tract.  It  is  a  rich  Sulphuret  of  Lead  and  probably 
contains  a  small  per  centage  of  Silver.  Very  little  labor  has  been 
expended  in  developing  these  mines.  For  the  small  amount  of  work 
done  the  results  have  been  highly  satisfactory." 

"Cole  Camp  Mines,  ^ 

T.  42,  R.  2L  W.,  Sec.  32,  N.  E.  qr.  N.  E.  qr.,  Benton  county.  The  prin- 
cipal workings  are  on  the  northern  declivity  of  a  hill,  a  few  feet  above 
its  base,  and  about  100  feet  below  its  summit.  The  first  discovery  of 
Lead  was  made  here  about  30  years  ago,  but  no  mining  was  carried 
on  until  about  the  year  1848,  when  Mr.  Glenn  purchased  the  property 
and  began  a  rude  system  of  mining  operations  upon  a  very  limited 
scale.  From  a  few  shallow  pits  sunk  in  the  Clay  he  obtained  consid- 
erable ore,  but  he  was  compelled  to  abandon  the  work  in  consequence 
of  too  great  an  influx  of  water,  no  precautions  having  been  taken  to 
secure  the  necessary  drainage.  During  the  year  1859  James  Atkin- 
son, becoming  possessor  of  the  mines,  resumed  operations  after  a 
somewhat  more  systematic  method.  The  work  of  reopening  the  mines 
was  entrusted  to  Edward  Stemmer,  who  has  had  considerable  experi- 
ence as  a  miner  in  the  Lead  regions  of  South-east  Missouri  and  the 
Hartz  mines  of  Germany.  Mr.  Stemmer,  assisted  by  his  son,  com- 
menced operations  by  cutting  a  channel  along  the  course  of  the.min- 
a.s,-"34. 
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eral  lode,  beginning  at  the  foot  of  the  hill  and  extending  it  in  a  direc- 
tion nearly  south  a  distance  of  70  feet.  The  depth  of  this  channel  at 
its  southern  extremity  is  18  feet ;  its  width  is  from  3  to  4  feet.  In  ex- 
cavating it  Mr.  Stemmer  encountered  several  mineral  caves  or  open- 
ings, one  of  which,  near  the  end  of  the  cut,  was  found  to  be  quite 
extensive,  and  gave  prospect  of  being  very  productive.  A  shaft  was 
sunk  to  the  depth  of  35  feet,  with  a  view  of  reaching  this  opening, 
but  from  some  miscalculation  it  was  excavated  too  far  south  and 
failed  to  strike  it.  Considerable  mineral,  however,  was  taken  out  in 
sinking  this  shaft.  Mr,  Stemmer  also  states  that  near  the  end  of  the 
channel  he  encountered  an  east  and  west  lode  of  mineral  nearly  a 
foot  thick.  He  took  its  bearings  and  sunk  a  shaft  upon  it,  reaching 
the  lode  upon  striking  the  Magnesian  Limestone  strata.  It  was  fol- 
lowed only  a  few  feet  in  the  rock,  as  water  set  in  too  strongly  to  per- 
mit him  to  proceed  further  without  employing  pumps.  Previous  to 
the  war  Mr.  Stemmer,  assisted  by  one  and  occasionally  two  hands, 
worked  two  seasons  in  these  mines,  during  the  fall  and  winter,  and 
raised  about  50,000  pounds  of  ore,  which  was  s.tored  in  a  mineral-house 
near  the  mines.  Most  of  this  mineral  was  obtained  in  cutting  the 
channel,  and  chiefly  from  the  eastern  wall." 

"Carter  Diggings, 

T.  38,  K  21  W.  Sec.  18,  S.  W.  qr.  of  K.  E.  qr.,  Hickory  county,  near  the 
base  of  a  ridge  about  100  feet  high.  The  formation  here  is  soft  earthy, 
Magnesian  Limestone  (Cotton  rock,)  underlaid  by  thick-bedded,  light, 
earthy,  buff  Magnesian  Limestone.  A  shaft  has  been  sunk  to  the 
depth  of  15  feet  upon  a  small  vertical  vein  of  Galena,  about  half  of 
an  inch  thick,  and  bearing  nearly  east  and  west.  The  mineral  is  as- 
sociated with  Barytes.  Between  400  and  500  pounds  of  ore  have  been 
obtained  from  this  place." 

**  Barytes  Diggings, 

T.  38,  K  21  W.,  Sec  18,  N.  E.  qr.  of  S.  E.  qr..  Hickory  county,  upon  the 
eastern  declivity  of  a  low  ridge.  A  few  pounds  of  ore  have  .been 
raised  from  a  Clay  fissure,  running  east  and  west  through  the  same 
strata  as  at  Carter's.  The  fissure  contains,  besides  the  mineral,  pure 
white  Barytes  in  considerable  quantity.  The  prospect  is  good  and 
worthy  of  more  thorough  exploration.  On  the  same  ridge,  south  of 
this  place,  a  good  deal  of  Barytes  occurs  with  mineral  disseminated." 

"  Stearns'  Diggings, 

T.  38,  R  21  W.,  Sec.  18,  S.  E.  qr.  of  S.  E.  qr.,  Hickory  county.  At  this 
place' a  shaft,  20  feet  in  depth,  has  been  sunk  upon  a  vein  of  Barytes^ 
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cutting  through  a  mottled,  gray  Magnesian  Limestone,  and  bearing 
east  and  west.  The  opening  of  the  shaft  is  about  twenty  feet  above 
the  level  of  Galena  branch.  The  vein  contains,  besides  Galena,  Car- 
bonate and  Sulpburet  of  Copper,  and  Sulphuret  of  Zinc.  This  appears 
to  be  a  regular  vein.  According  to  Mr.  Stearns,  who  made  the  discov- 
ery, and  sunk  the  shaft,  the  thickness  of  the  vein  was  found  to  increase 
the  deeper  he  went.  The  prospect  here  is  certainly  very  promising 
and  I  believe  that  systematic  mining  will  develop  a  rich  deposit  of  ore 
at  this  point.  About  500  pounds  of  mineral  were  raised  in  excavating 
the  shaft." 

Dr.  Shumard  mentions  some  other  localities  in  this  district :  among 
these  the  ''  Irish  Diggings,"  in  the  S.  E.  qr.  of  the  S.  W.  qr.  of  the  same 
section,  in  which  locality  he  expresses  great  confidence  ;  also  the 
<^'Post  Oak  Diggings,"  one  mile  north-west  of  the  Iri^^  Diggings. 

"Daniel's  Diggings, 

T.  38,  E.  22,  W.,  Sec.  13,  N.  E.  qr.,  Hickory  county.  These  Diggings 
occupy  the  north-west  corner  of  the  tract,  near  the  summit  of  a  high 
ridge  of  Second  Magnesian  Limestone.  Two  shafts  have  been  sunk 
here,  each  10  feet  deep,  from  which  some  mineral  has  been  raised* 
The  ore  occurs  in  a  fissure,  with  Barytes  as  a  gangue.  The  latter  is 
abundant,  and  the  embedded  mineral  is  sometimes  found  in  large 
pieces.  The  prospect  here  is  a  good  one.  Mineral  has  been  picked 
up  also  at  several  other  places  upon  this  tract,  and  Tiff  is  abundant  in 
masses,  scattered  over  the  surface  and  in  veins  traversing  the  Magne- 
sian Limestone." 

"Brown  Diggings, 

T.  38,  R.  22,  Sec.  12,  S.  W.  qr.  of  S.  E.  qr.,  Hickory  county.  They  are 
located  on  the  eastern  Slope  of  a  low  ridge.  They  are  the  oldest  Lead 
mines  in  the  county.  They  were  opened  about  20  years  ago,  and  have 
afforded  several  thousand  pounds  of  mineral.  A  series  of  shafts,  vary- 
ing from  5  to  25  feet  in  depth,  extend  a  distance  of  about  100  yards 
along  the  spur  of  the  ridge,  and  from  all  of  them  more  or  less  mineral 
was  obtained.  The  mineral  is  a  pure  variety  of  Galena,  occurring  in 
cubical  masses,  some  of  them  of  large  size." 

Dr.  Shumard  also  mentions  briefly  the  "  Southard's  Diggings  "  in 
N.  hf.  of  S.  W.  qr.  of  Sec.  11,  in  the  same  township. 
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3.    LEAD  ORE  DEPOSITS  IN  CAMDEN  COUNTY. 

The  Lead  district  of  Camden  county  lie^j  south  and  east  of  Linn 
Creek,  the  county  seat,  and  several  Diggings  are  within  a  few  miles 
from  that  town,  where  an  air-furnace  for  smelting  the  Lead  ores^^ 
owned  by  Draper,  McClurg  &  Co.,  is  in  operation  3  to  4  months  in 
every  year. 

The  furnace  is  of  the  same  construction  as  those  used  in  other 
places  in  the  State,  and  as  described  in  our  report  on  the  South-west- 
ern Lead  Region.  It  is  charged  with  1500  pounds  of  clean  Galena^ 
which  is  smelted  in  about  10  hours,  yielding  1050  pounds  of  good  pig 
Lead  in  the  average.  This  is  70  per  cent.;  weight  of  pigs  about  85 
pounds.  Nearly  one  cord  of  Oak-wood,  also  Hackberry,  Ash  or  Maple^ 
is  used  for  each  charge.  One  smelter  and  one  helper  are  employed 
in  the  work.  The  furnace  was  started  in  the  middle  of  October,  1871, 
and  produced,  until  May,  1873,  in  all  1895  pigs.  The  Lead  is  shipped 
by  boat  to  the  mouth  of  the  Osage,  and  thence  to  St.  Louis  by  boat  or 
by  rail. 

The  hills  near  the  upper  part  of  the  town  of  Linn  Creek  show  the 
following  successions  of  rocks,  beginning  from  above: 

No.  1.  10  to  20  feet  conglomeratic  Chert  bed,  with  porous,  cherty  Cement, 
reddish,  passing  into  massive  Chert,  or  in  places  into  reddish-brown 
Sandstone, 

No,  2.  30  to  40  feet  yellowish,  rather  soft  Limestone,  thinly  bedded,  some- 
times shaly,  sandy  in  the  upper  layers. 

No.  3.    3  to  4  feet  layer  of  solid,  glassy  Chert. 

No.  4.  80  to  90  feet,  to  the  foot  of  the  hill,  bluish,  crystalline,  thick-bedded 
Magnesian  Limestone. 

About  one  mile  east  of  this  locality  are  the  Ferry  Diggings. 

Eerry  Diggings, 

T.  38,  E.  16  W.,Sec.  5,  N.  W.  qr.,  and  Sec.  6,  N.  E.  qr.,  owned  by  Mr.  Pat- 
terson. The  hills  at  these  Diggings  show  about  the  following  Geolo- 
gical Section :  i 

No.  1.    1  to  2  feet  Soil. 

No.  2.    10  to  30  feet  loose,  red  Clay  and  broken  Chert,  with  loose  Galena  and 

sometimes  Limonite. 
No,  3.    50  feet  alternate  layers  of  Second  Sandstone,  gray  and  porous,  with 

beds,  several  feet  thick,  of  solid  Chert. 
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No.  4.  20  feet  white,  calcareous  Sandstone,  with  broken  Chert  and  Chert-con- 
glomerate. 

No.  6.  150  feet  Third  Magnesian  Limestone,  gray,  crystalline,  inclosing  some 
Chert  concretions. 

The  Galena  is  found  loose  in  the  red  Clay,  sometimes  irregularly 
disseminated,  sometimes  in  more  or  less  extensive  accumulations. 

Murphy  Diggings, 

T.  39,  E.  17  W.,  Sec.  36,  owned  by  McOlurg,  Murphy  &  Go.  The  Galena 
occurs  here  in  the  same  manner  as  in  the  Ferry  Diggings.  The  layers 
of  red  Clay  and  broken  Chert  is  in  places  over  50  feet  thick,  and 
seems  to  directly  overlie  the  Limestone.  Slabs  of  pure  Galena,  ^  to 
1  inch  thick,  are  often  found  between  the  Clay  and  the  Limestone.  In 
some  places  these  slabs  or  fragments  of  Galena  seams  are  accumul- 
ated and  piled  up  in  considerable  quantity.  .Very  thin  seams  of  Ga- 
lena are  occasionally  seen  to  penetrate  into  the  solid  Limestone. 

Thomas  Diggings, 

T.  39,  E.  16  W.,  Sec.  21,  leased  from  Mr.  Thomas  by  McClurg  &  Co. 
Large  quantities  of  loose  Galena,  with  some  Barytes,  are  found  in  the 
red  Clay,  mixed  with  broken  Chert,  in  a  depression,  near  a  small  ra- 
vine. The  Galena  has  the  form  of  broken  seams,  yet  occurs  some- 
times in  pieces  ^  to  1  foot  in  diameter.  The  pieces  lie  mostly  in  rows 
ov  "  runs  "  on  the  sandy  surface  or  along  the  sandy  walls  of  the  Lime- 
stone. Ledges  or  slabs  of  Heavy  Spar  with  Galena  are  sometimes 
found  in  an  upright  position,  between  a  Limestone  wall  and  the  red 
Clay.  Specks  of  Galena  are  often  seen  in  the  Limestone,  as  well  as 
seams,  -J  to  i  inch  thick. 

Calcite  has  rarely  been  found;  Cerussite  and  Zinc  ores  never. 

The  total  production  of  these  Diggings  had  reached  40,000  pounds 
nt  the  time  of  my  visit. 

0  Anderson  Diggings, 

S.  E.  qr.  of  S.W.  qr.  Sec.  35,  .T.  39;  E.  16  W.  Owned  by  Mr.  Ben- 
der and  leased  by  Mr.  Anderson.  Situated  6  miles  east  of  Linn 
Greek. 

The  Galena  is  there  deposited  at  a  depth  of  a  few  feet  only  below 
the  surface,  in  a  layer  in  part  of  spongy,  in  part  finely  broken,  white, 
fossiliferous  Chert;  cemented  by  seams  of  Galena  into  a  conglomer- 
atic mass.  This  layer  is  from  6  inches  to  2  feet  thick)  and  lies  about 
horizontally  above  the  irregular  surface  of  the  Limestone>  the  upper 
part  of  which  is  softened  and  disintegrated  into  a  sandy-like  grit. 
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The  Lead-bearing  Chert  layers  are;  however,  in  most  places,  sepa- 
rated from  the  Limestpne  by  a  red  or  brown  Clay  or  loam,  which  fills 
the  cavities  on  the  surface  of  the  Limestone^  and  varies  from  nothing 
to  several  feet  in  thickness. 

The  Galena  is  so  intimately  mixed  with  the  Chert,  that  the  ore 
has  to  be  crushed  and  washed,  which  is  done  near  the  smelting  fur- 
nace at  Linn  Creek. 

Bkuin  Diggings, 

S.  E.  qr.  Sec.  27,  T.  39,  E.  16  W.  Owned  by  the  heirs  of  John  An-> 
derson ;  leased  by  McClurg  &  Co. 

These  Diggings  are  situated  on  a  very  steep  western  slope,  in 
which  the  Limestone  crops  out  in  places,  containing  fine  seams  of  Ga- 
lena. 

The  digging  is  done  in  red  and  brown  Clay,  which  is  spread  over 
the  whole  slope,  and  which  contains  float  Galena  in  broken  chunks 
and  slabs,  principally  along  the  Limestone  wall  and  in  cavities  in  the 
Limestone.    It  is  associaeted  with  a  grainy  Barytes. 

The  Limestone  is  altered,  and  sandy  externally. 

Dayton-    VV^illiams'  Diggings, 

JST.  iW,  qr.  Sec.  34,  T.  39,  K.  16  W.  Owned  by  Dayton  Williams 
and  leased  by  McClurg  &  Co. 

These  Diggings  are  of  the  same  character  as  the  former.  They 
are  situated  at  the  foot  of  the  eastern  slope  of  a  hill,  opposite  to  and 
a  short  distance  from  the  Biuin  Diggings. 

Both  these  Diggings  are  worked,  and  are  said  to  yield  hand- 
somely. 

Fielding  Clark  Diggings, 

Sec.  33,  T.  37,  K.  16  W.,  one  mile  west  of  Decaturville,  near  the 
southern  line  of  the  county. 

Some  fine-grained  Galena  had  been  dug  from  a  shaft,  some  years 
ago.  This  Galena  is  intimately  mixed  with  a  dark  gray,  calcareous 
Clay,  and  has  a  different  appearance  and  darker  color  than  the  Ga- 
lena from  the  other  Diggings. 

This  locality  has  not  yet  been  tested  sufficiently,  and  is  not  worked 
at  present. 

4.    LEAD  ORE  DEPOSITS  IN   MORGAN  COUNTY. 

Morgan  county  comprises  the  most  developed  Lead  district  in  the 
Oentral  region.      The  mining  operations   are  rapidly  increasing  in 
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number,  and  have  been  carried  on  within  the  last  two  j^ears,  with 
rising  success. 

The  production  of  Morgan  county  from  July  1  to  December,  1873, 
exceeded  one  million  pounds  of  Galena,  80  to  100  miners^  on  an  aver- 
age;  being  employed  during  this  period. 

The  miners  generally  pay  10  per  cent,  of  the  ore  as  a  royalty,  to 
the  land  owner,  and  sell  the  ore  to  the  highest  bidder. 

The  Galena  is  all  smelted  in  the  county,  and  is  sufficient  in  quan- 
tity to  occupy  seven  smelting  furnaces  during  a  considerable  portion 
of  the  year.    These  seven  furnaces  are  the  following  : 

I.    Clark's  Am  Furnace, 

N.  E.  qr.  S.  W.  qr.  Sec.  21,  T.  42,  K.  18  W.  On  Coffin  Spring  Creek. 
Built  in  1867.  Owned  by  J.  P.  Clark,  of  Versailles.  Galena  smelted 
during  the  year  1873,  500,000  pounds. 

2.    Bond's  Air  Furnace, 

S.  E.  qr.  N.  E.  qr.  of  Sec.  16,  T.40,  R.  17  W.    Built  in  1867.     Owned 
by  T.  S.  Bond  and  his  two  sons.    Leased  by  Wangelin;  Bradbury  &  Co., 
of  Jefferson  City.     Brand  of  pigs  :  '^  Gravois." 
This  furnace  has  the  following  dimensions  : 

Length  of  fire  chamber 6  feet. 

Width  and  height  of  lire  chamber 2  feet. 

Fire  bridge  above  grate » IJ  to  IJ  feet. 

Interior  length  of  hearth 8  feet. 

Greatest  width  of  hearth 3  feet  8  inches. 

The  hearth  tapers  in  both  directions,  and  is  only  li  feet  wide  near 
the  doors.  The  fall  of  the  hearth  from  the  chimney  to  the  discharge 
door  is  18  inches. 

This  furnace  smelts  3  charges,  or  3,600  pounds  of  Galena  in  24 
hours. 

Three-fourths  of  a  cord  of  wood  is  used  on  1,000  pounds  of  Galena. 

Daily  smelting  expenses,  about  $4,  the  yield  varying  from  70  to 
75  per  cent,  of  metallic  lead,  from  well-cleaned  Galena — 72  per  cento 
being  the  average. 

The  furnace  has  been  running,  so  far,  about  three  months  in  every 
year. 

3.    Wyant  Spring  Air  Furnace, 

S.  E.  qr.  N.  W.  qr.  Sec.  32,  T.  42,  K.  17  W.  Built  in  1873.  Owned  by 
the  Wyant  Spring  Lead  Company  (T.  M.  Avery  &  Co.  of  Chicago). 
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Kuns  during  about  two  weeks  in  every  month,  smelting  all  the  Ga- 
lena from  the  company's  own  Diggings,  as  well  as  some  that  is 
bought  from  other  parties. 

4.  Handlin  Am  Furnace, 

West  hf.  Sec.  9,  T.  42,  JR.  17  W.,  near  the  New  Granby  Diggings.  Built 
in  1873.      Owned  by  the  Jackson  County  Mining  Company. 

5.  Buffalo  Am  Furnace, 

Sec.  1,  T.  41,  E.  19  W.^  near  the  Buffalo  Diggings.  Built  during  the 
winter  of  1873-74.  Owned  hj  the  Buffalo  Mining  Company,  of  Ver- 
sailles. Brand  of  pigs:  the  image  of  a  buffalo.  Weight  of  pigs  about 
83  pounds.  Smelts  the  Galena  from  the  Buffalo,  and  from  the  adja- 
cent Johnson  Diggings. 

0.    Otterville  Air  Furnace, 

Sec.  21,  T.  45,  R.  19  W,,  near  the  Corday  Diggings.  Owned  by  the  Ot- 
terville  Smelting  Company,  Built  during  the  winter  of  1873-74. 
Brand  of  pigs  :  "  Otterville  Co."  Total  amount  of  ore  smelted  up  to 
June,  1874,  about  35,000  pounds  of  Galena,  obtained  from  the  various 
Diggings  on  Flat  Creek. 

7.    O'Brien's  Scotch  Hearth, 

Sec.  17;  T.  41,  K.  17  W.  Very  old  and  old-fashioned  Scotch  hearth, 
with  bellows  moved  by  water-power.  Smelts  the  Galena  from  the 
O'Brien  and  other  adjacent  Diggings. 

GALENA. 

All  the  Galena  so  far  found  in  Morgan  county,  occurs  in  the  Lower 
Silurian  Limestone,  especially  in  the  lower  part  of  the  so-called  Sec- 
ond, and  in  the  Third  Magnesian  Limestones. 

The  former  rock  prevails  in  the  mining  districts  of  the  northern 
and  central,  the  latter  in  those  of  the  southern  portions  of  the  county. 

Mr.  F.  B.  Meek  furnished,  several  years  ago,  a  careful  report  on 
the  Lead  district  of  Morgan  county,  which  may  be  read  in  the  "  Re- 
ports on  the  Geological  Survey  of  Missouri,  1855-71,"  published  in 
1873,  on  pages  152  to  155.  Since  that  report  was  written,  many  new 
ajid  valuable  deposits  have  been  discovered  in  the  county,  as  will  be 
seen  from  the  following  descriptions  : 
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Johnson-Davidson  Diggings, 

T.  40,  K  17  W.,  Sec.  26,  W.  half  of  N.  E.  qr.  and  E.  half  of  N.  W.  qr. 
Owned  and  worked  by  Johnson  &  Davidson.  These  Diggings  are  at 
present  carried  on  on  a  south-east  flat  slope,  the  surface  of  which  is 
covered  with  clayish  Soil  and  much  broken  Chert.  The  Galena  is 
mostly  found  at  a  depth  of  from  6  to  10  feet,  lying  loose  in  the  Clay. 
It  extends  several  hundred  feet  along  the  slope.  One  shaft  was  car- 
ried down  to  a  depth  of  40  feet,  and  passed  through  Soil,  6  to  8  feet  of 
Clay  with  broken  Chert  and  loose  Galena,  30  feet  Limestone,  some- 
what cherty,  partly  fissured,  partly  solid.  They  finally  drilled  18  feet 
deeper  from  the  bottom  of  the  shaft  without  reaching  a  change  of 
rock.  The  upper  part  of  the  Limestone  was  altered  and  softened,  with 
cavities  and  horizontal  fissures  lined  with  small  crystals  of  Dolomite 
or  of  dolomitic  Calcite.  It  was  also  broken  in  all  directions  by  larger 
fissures  containing  in  places  streaks  of  Galena.  The  last  7  feet  of 
rock  in  the  shaft  were  solid  and  hard,  granular  to  sub-oolitic,  unstrati- 
fied,  and  contained  no  Galena.  The  Diggings  have  been  worked  inter- 
ruptedly by  two  to  four  men  for  nearly  three  years.  Mr.  Johnson  gives 
the  total  production  at  about  15,000  pounds^  but  I  heard  from  other 
reliable  sources  that  it  has  been  considerably  larger.  The  Galena  is 
smelted  at  Bond's  furnace. 

Bond  Diggings, 

T.  40,  R.  17  W.,  Sec.  9,  S.  W.  qr.  of  S.  W.  qr.,  and  Sec.  16,  S.  E.  qr.  of  N. 
E.  qr.  Owned  by  T.  J.  Bond  and  his  two  sons,  H.  P.  and  W.  I.  Bond.; 
at  present  leased  by  Wangelin,  Bradbury  &  Co.,  of  Jefi*erson  City.  The 
Diggings  are  situated  on  two  separate  hills,  on  both  sides  of  a  branch 
of  Milk  Creek.  In  both  places,  the  principal  portion  of  the  Galena 
is  found  loose  in  the  red  Clay,  occasionally  associated  with  Barytes. 
It  is  frequently  found  in  loose  sheets  in  part  standing  upright,  the 
heaviest  part  downward,  and  extends  in  several  parallel,  nearly 
straight  lines  over  distances  of  100  to  300  feet.  The  direction  of  the 
deposit  is  about  N.  W.  to  S.  E.  The  galeniferous  Clay  is  6  to  8  feet 
thick,  and  in  several  places  vei^ical  seams  and  horizontal  sheets  are 
found  running  into  the  solid  Limestone,  yet  hardly  ever  thick  enough 
to  be  worked  w^ith  profit.  In  the  the  western  Diggings,  a  shaft  was 
T)eing  sunk  at  the  time  of  my  visit,  near  the  summit  of  a  spur  of  the 
hill.    It  had  then  penetrated  through  : 
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No.  1.    8  feet  Soil  and  red  Clay. 

No.  2.    ]5  feet  porous,  altered  and  fissured  Magnesia'n  Limestone. 
No,  B.    15  feet  solid,  clierty  Magnesian  Limestone. 

No.  4.    15  feet  soft,  altered  and  fissured  Magnesian  Limestone  with  irregular 
cavities. 

Zinc  Blende  occurs  but  rarely  in  the  Bond  Diggings.  Calcite  is 
in  some  places  in  Sec.  16  quite  common.  Barytes  is  found  sometimes 
with  the  Galena,  sometimes  without  it. 

There  are  now  20  miners  at  work.  The  total  production  of  the 
Diggings  during  five  years  amounted  to  800,000  pounds  of  Galena* 
About  10,000  pounds  were  raised  per  month  during  the  year  1873.  All 
the  Galena  is  smelted  in  Bond's  air  furnace,  which  is  situated  in  Sec 
16,  close  to  the  Diggings,  and  which  has  been  described  above. 

Jais^uaey  Diggings, 

T.  40,  K.  17  W.,  Sec.  11,  E.  half  N.  E.  qr.  Owned  by  the  January  heirS 
and  Spurlock.  Not  worked  at  present.  The  amount  of  Galena  taken 
out  by  miners  since  1868  is  estimated  at  60,000  pounds. 

ft         Granby  Company's  Diggings, 

T.  41,  R.  16  W.,  Sec.  SO,  W.  half.  Owned  by  the  Granby  Mining  and 
Smelting  Company.  This  locality  was  worked  15  years  ago,  and  is 
marked  as  Lead  land  on  Mr.  F.  B.  Meek's  Geological  Map  of  Morgan 
county.  It  is  now  being  opened  again  by  Hon.  G.  Stover  of  Ver- 
sailles. 

Lower  Indian  Creek  Diggings, 

T.  41,  R.  17  W.,  Sec.  26,  N.  E.  qr.  Owned  by  H.  P.  Bond  of  Bond's 
Mines.  These  Diggings  extend  about  600  feet  along  a  small  ravine  on 
Indian  Creek,  in  an  east  and  west  direction.  They  are  right  in  the 
water  run  and  the  water  causes  much  trouble  to  the  miners.  Loose 
Galena  is  found  in  red  Clay,  either  above  the  sandy,  soft  Limestone,  or 
in  irregular  openings  and  under  a  ''cap"  or  roof  consisting  of  bluish 
Chert  between  soft,  yellow,  thinly  str|,tified  to  shaly  Limestone.  The 
Limestones  are  full  of  Dendrites  near  the  deposit.  The  work  wa& 
carried  on  with  long  interruptions  for  three  years,  and  has  been  taken 
up  again  lately.  iS^everal  shafts  had  to  be  abandoned  on  account  of^ 
the  inability  of  the  miners  to  remove  the  water.  The  production  was; 
never  very  large,  yet  amounted  to  several  thousand  pounds  of  Galena 
during  the  year  1873. 
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DopH  Diggings, 

T.41,  K  16  W.,  Sec.  18,  W.  half  of  E.  half,  near  Sidebottom's  farm  on 
Indian  Creek.  Owned  by  Th.  V.  Jones,  of  St.  Louis  ;  leased  by  Doph, 
A  very  good  description  of  this  locality  is  given  in  Mr.  F.  B.  Meek's 
Geological  Report  on  Morgan  county,  published  by  the  Missouri  Geo- 
logical Survey  in  1873,  on  page  154  of  the  small  volume.  In  the  pres- 
ent stage  of  development,  this  deposit  represents  a  vein,  striking 
north-west  to  south-east,  of  galeniferous  Barytes,  in  the  Magnesian 
Limestone.  The  Barytes  is  frequently  banded,  and  incloses  fragments 
of  softened  Limestone  with  crystals  of  Galena  adhering  to  them.  The 
vein,  which  can  be  traced  across  depressions  and  ridges  for  about  a 
quarter  of  a  mile,  was  followed  to  a  depth  of  nearly  70  feet  without 
altering  either  its  character  or  its  thickness  of  3  to  12  inches.  But 
the  wall-rock  grew  harder  with  the  depth,  and  the  amount  of  Galena 
raised  was  not  sufficient  to  pay  for  the  work.  The  work  is  at  present 
suspended,  but  will,  I  am  informed,  be  resumed  soon.  This  would  be 
undoubtedly  a  proper  place  to  attempt  a  practical  solution  of  the 
question  whether  the  Central  Missouri  Lead  deposits  belong  exclu- 
sively to  these  geological  strata  which  lie  at  present  near  the  surface 
of  the  ground,  or  whether  they  are  in  places  connected  with  lead- 
bearing  strata  which  lie  deeper. 

Madole  Diggings, 

T.  41,  K.  16  W.,  Sec.  8,  S.  W.  qr.  of  N.  W.  qr.,  close  to  Indian  Creek, 
Owned  by  Hiram  Madole,  Jr. ;  leased  by  George  H.  Stover  &  Co.  The 
General  Section  of  these  Diggings  is  represented  by  Fig.  a.  It  con- 
sists of: 

No.  1.    2  to  4  feet  cheity  Soil. 

No.  2.    8  to  40  feet  Clay  with  loose  Chert. 

No.  3.    0  to  6  feet  Chert  slabs  or  loose  fissured  Chert  layers. 

No.  4,    3  to  30  feet  ''Sand  boulders  "—loose,  broken  masses  of  soft,  sandy 

Limestone. 
No.  5.    ?  feet  solid  Magnesian  Limestone,  containing  near  the  south  end  of  the 

Diggings  a  horizontal  cave  about  5  feet  high  and  6  feet  wide. 

The  bottom  of  this  cave  is  not  Limestone  but  Clay,  and  has  never 
been  investigated.  The  cave  has  been  struck  40  feet  below  the  sur- 
face in  a  shaft,  and  extends  from  this  shaft  eastward  over  a  distance 
of  about  150  feet,  when  it  touches  the  surface  of  the  hill-slope  near 
the  creek.    It  is  connected,  near  the  shaft  mentioned,  with  an  opening 
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in  the  rock  filled  with  Clay  and  Galena,  and  running  nearly  at  a  right 
angles  to  the  cave  and  parallel  to  the  ridge.  This  cave  is  evidently  an 
old  water  outlet  from  the  Galena  deposit. 

It  will  be  noticed  in  the  above  sketch  that  there  are  two  depres- 
sions in  the  profile  of  the  slope.  These  extend  nearly  800  feet  along 
the  slope  from  S.  E.  to  N.  W.  On  these  depressions,  sometimes  called 
^'breaks,"  two  parallel  rows  of  shafts  have  been  sunk,  most  of  which 
struck  loose  Galena  in  considerable  quantities,  partly  in  irregular 
streaks  in  the  upper  Olay,  partly  below  the  Chert  slabs  and  between 
the  softened  Limestone  masses  down  to  the  irregular  and  mashed  sur- 
face of  the  Limestone.  The  Galena  varies  from  pea  to  fist-size,  is 
frequently  rounded  off  and  coated  and  associated  with  red  Clay.  It 
also  occurs  in  large  loose  sheets.  No  Barytes  has  been  found  except 
some  loose  rounded  pieces  in  the  cave.  The  softened  Limestone 
masses,  '^  Sand  Boulders,"  are  more  or  less  rounded  off  and  vary  gen- 
erally from  fist  to  head-size,  but  reach  sometimes  a  diameter  of  4  feet. 
These  diggings  were  worked  four  years  ago,  and  after  a  long  interrup- 
tion the  work  was  resumed  in  January,  1874,  at  first  with  two  men 
until  May  1st,  when  the  number  was  increased  to  4.  From  January 
to  the  middle  of  May  most  of  the  work  was  expended  in  opening  and 
sinking  shafts.  About  14,000  pounds  of  Galena  were  taken  out  during 
this  period.  The  total  production  of  these  diggings  is  estimated  at 
300,000  pounds,  most  of  which  was  found  at  a  shallow  depth  in  the 
red  Clay. 

Kelsey  Diggings, 

T.  41,  K.  16  W.,  Sec.  5,  S.  E.  qr.  of  S:  E.  qr.,  one  mile  north  of  the  Ma- 
dole  Diggings — owned  by  Kelsey's  heirs  and  leased  by  Estell.  The 
deposit  is  not  worked  now.  The  Galena  is  said  to  exist  in  seams  and 
sheets  in  the  Limestone  and  without  Barytes.  Total  production  about 
8,000  pounds. 

Strong  Diggings, 

T.  42,  E.  16  W.,  Sec.  27,  N.  W.  qr.  N.  W.  qr.,  on  a  branch  of  Upper  In- 
dian Creek,  near  the  edge  of  the  prairie  ;  partly  on  Strong's  and  partly 
on  Burch's  land.  The  latter  portion  is  leased  to  Jones,  of  Indepen- 
dence, who  raised,  I  am  told,  4,000  to  5,000  pounds  of  Galena  in  Jan- 
uary, 1874,  from  the  red  Clay. 

O'Brien  Diggings, 

T.  41,  R.  17  W.,  Sec.  17,  N.  hf.  of  S.  W.  qr.,  and  T.  41,  R.  18  W.,  Sec.  24, 
E.  hf.  N.  E.  qr.  Shallow  Clay  diggings— yielded  largely  in  summer  of 
1873.    The  Galena  is  smelted  at  the  place  in  O'Brien's  Scotch  hearth. 
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Bkushy  Diggings, 

T.  41,  E.  18  W.,  Sec.  12,  S.  E.  qr.,  near  center.  The  land  is  owned  partly 
by  Allen  and  partly  by  Fair  and  leased  by  the  Morgan  County  Min- 
ing Company. 

The  diggings  are  on  an  eastern  slope,  and  the  main  streak  of  ore 
seems  to  run  N.  E.  S.  W.  The  Galena  is  found  loose  in  the  red  Clay. 
At  a  depth  of  from  20  to  40  feet  broken  masses  of  pretty  hard  Lime- 
stone were  struck,  with  some  Chert,  mixed  with  rounded  pieces  of 
Barytes  and  some  Galena.  The  slope  is  70  to  80  feet  high,  and  shows 
a  distinct  "  break  "  near  the  middle  of  its  height. 

The  total  production  of  these  and  the  following  Gray  Horse  Dig- 
gings together,  is  estimated  at  over  200,000  pounds  of  Galena.  The 
diggings  are  being  worked  with  interruptions  and  were  so  for  several 
years  past. 

Gray  Horse  Diggings, 

T.  41,  E.  18  W.,  Sec  13,  N.  E.  qr.,  N.  W.  qr.,  on  widow  Allen's  land,  on 
the  west  slope  of  the  same  ridge,  on  whose  east  slope  the  Brushy  Dig- 
gings are  situated.  The  Galena  is  found  loose  in  red  Clay  on  the  sur- 
face of  the  Limestone,  in  many  places  only  10  feet  below  the  surface 
of  the  ground.  Loose  pieces  of  Barytes  are  met  wilh  occasionally. 
The  diggings  extend  along  the  slope  in  a  north-east  direction  and  also 
along  a  steep  ravine,  striking  eastward.  Worked  irregularly  for  the 
past  3  years  with  4  to  6  men.  Total  production  of  these  and  the 
Brushy  Diggings  together,  about  200,000  pounds  of  Galena. 

New  Joplin  Diggings, 

T.  41,  R.  18  W.,  Sec.  13,  S.  E.  qr.  of  N.  W.  qr.;  owned  in  part  by  Taylor 
of  Joplin,  in  part  by  the  Granby  Mining  and  Smelting  Company  and 
J.  H.  Stover.  Worked  in  1872  and  much  Galena  is  said  to  have  been 
taken  out  by  the  miners.  It  is  expected  that  work  will  be  resumed 
this  year, 

Caldwell  Diggings, 

T.  41,  E.  18  W.,  Sec.  14,  N.  E.  qr.  of  N.  E.  qr.,  a  half  mile  from  the 
Brushy  Diggings,  near  Caldwell's  farm.  Owned  by  the  Central  Mis- 
souri Lead  Company  (T.  M.  Avery  &  Co.  of  Chicago).  A  shaft  was 
sunk  nearly  100  feet  in  depth,  on  a  south-east  spur  of  a  high  ridge, 
about  80  feet  above  the  Brushy  Creek.  There  being  no  work  done  at 
present  I  could  not  get  into  this  shaft.  The  mining  superintendent  of 
the  mining  company  says  the  shaft  passed  through  40  feet  red  andyel- 
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low  Olay  with  loose  pieces  of  Barytes  and  with  much  float  Galena. 
Fifty-five  feet  large  sandy  boulders  with  white  dense  Barytes,  broken, 
and  some  Galena.  Below  this,  yellow,  sandy  Clay,  with  loose  Barytes 
and  some  Galena  and  some  water. 

Clark,  Libby  and  others  mined  about  80,000  pounds  of  Galena  out 
.  of  the  upper  40  feet  of  Clay  three  years  ago. 

Blow  Diggings, 

T.  41,  R.  18  W.,  Sec.  23,  S.  W.  qr.;  owned  by.  the  Granby  Mining  and 
Smelting  Company.  A  few  shallow  trial  shafts  were  sunk  here  and 
some  Galena  obtained. 

Wild  Oat  Diggings, 

T.  41,  R.  18  W.,  Sec.  12,  N.  W.  qr.  S.  W.  qr.;  owned  by  Judge  Rice. 
Production  of  1873  estimated  at  30,000  pounds  of  Galena. 

Proctor  Diggings, 

T.  41,  R.  18  W.,  Sec.  29,  N.  W.  qr.  and  Sec.  30.  Indications  of  Galena 
in  the  Limestone  on  the  land  of  J.  N.  Hit,  on  the  Upper  Proctor 
Creek.    No  regular  mining  has  been  done  there  as  yet. 

Wilson  Diggings, 

T.  41,  R.  19  W.,  Sec.  12,  W.  hf.  S.  E.  qr.;  owned  by  William  P.  Wilson, 
of  St.  Louis.  Old  diggings  reopened  in  the  fall  of  1873.  Seams  of 
Galena  in  Chert  and  in  Limestone. 

Buffalo  Diggings, 

T.  41,  R.  19  W.,  Sec.  1,  S.  E.  qr.  of  N.  W.  qr.,  near  the  head  of  Buffalo 
Creek ;  owned  by  the  Buffalo  Mining  Company  (Stover,  Walker  & 
Clark,  of  Versailles).  On  a  north-west  slope  of  a  ridge,  a  few  hundred 
feet  from  the  creek,  two  shafts  were  sunk  in  September,  1873,  about 
SO  feet  apart,  both  of  which  struck  a  deposit  of  Galena  which  must 
be  considered  one  of  the  richest  so  far  discovered  in  the  county.  One 
of  these  shafts  struck  the  Galena  immediately  below  the  soil,  the 
other  passed  through  a  few  feet  of  Clay  and  of  disintegrated  sandy 
Limestone.  The  latter  rock  is  here  the  Lead-bearing  rock,  and  un- 
doubtedly before  its  disintegration  reached  a  very  high  degree,  con- 
tained a  rich  net-work  of  thick  Galena  seams  without  any  Barytes.  At 
present  we  find  the  Limestone  broken  and  soft,  the  seams  and  irregular 
masses  of  Galena  broken  and  piled  up  above  each  other,  the  inter- 
stices being  filled  with  a  sandy  mass  consisting  of  loose  crystalline 
grains  of  Magnesian  Limestone. 
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Themain  portion  of  this  deposit  seems  to  be  circular  or  elliptic  in 
its  outline,  as  far  as  can  be  judged  from  the  present  development, 
with  a  diameter  of  about  80  feet.  Within  these  limits  the  Galena 
forms  from  10  to  20  per  cent,  of  the  whole  mass.  But  branches  of  the 
deposit  reach  much^further  out;  one  such  having  been  struck  by  a 
shaft  about  80  feet  distant,  a^nd  farther  up  on  the  Slope.  The  main 
deposit  has  been  excavated  by  a  large  shaft,  16  feet  wide  in  both  direc- 
tions, to  a  depth  of  50  feet,  at  which  depth  the  deposit  becomes  rather 
1*^88  rich  in  Galena.  An  open  mining  cut  is  now  being  made  into  the 
hill-slope.  Streaks  of  red  ''  tallow  "  Clay,  and  occasionally  Ohert  con- 
cretions are  met  with  in  the  deposit. 

The  shaft  above  mentioned,  which  was  sunk  further  up  the  hill- 
slope,  at  about  80  feet  distance,  shows  the  following  Section  : 

No.  1.  3  feet  Soil,  with  some  sia>s  of  red  Sandstone,  and  with  much  coarsely 
broken  Chert, 

No.  2.  30  feet  red  *' tallow  Clay,"  with  Chert  frao^ments  and  some  float  Ga- 
lena. 

No.  3.    10  feet  disintegrated  and  sandy  but  not  much  broken  Limestone. 

No.  4.  10  feet  large,  broken  masses,  3  to  5  feet  in  diameter,  of  the  same  rock, 
("  Sand-boulders,")  with  thick,  broken  seams  of  Galena,  running 
in  a  north-western  direction  toward  the  main  deposit. 

Some  trial-shafts,  sunk  100  to  150  feet  north-east  of  the  main  shaft, 
and  from  10  to  20  feet  deep,  struck  a  little  Clay  and  then  "Sand-boul- 
ders," without  so  far  reaching  any  Lead  ore.  The  Johnson  Diggings, 
to  be  described  hereafter,  have  struck  a  good  deposit  on  the  same 
slope,  about  700  feet  south-east  of  the  BafFalo  mine,  which  fact  gives 
an  indication  that:the  BafFalo  deposit  might  extend  in' that  direction. 
The  Buffalo  Diggings  have  been  worked  with  an  average  of  6  men 
since  September  1, 1873,  and  had  produced  190,000  pounds  of  Galena 
on  May  1,1874.  The  Buffalo  air-furnace,  erected  near  the  Diggings, 
smelts  the  ore. 

Johnsons  Diggings, 

T.  41,  R.  19  W.,  Sec.  1,  on  the  same  tract  of  land  as  the  Buffalo  Dig- 
gings, about  700  feet  south-east  of  the  latter,  on  the  same  slope  of  the 
hill,  are  worked  by  Laridy  &  Johnson. 

The  shafts  passed  through  Soil,  10  to  15  feet  red  Olay,  5  to  10  feet 
disintegrated  and  fissured  Limestone,  10  feet  '' Sand-boulders,"  with 
anuch  Galena,  of  similar  appearance  and  occurrence  as  that  of  the 
Buffalo  mine.  The  work  began  in  October,  1873,  and  was  carried  on 
rather  irregularly  with  3  men.  The  production,  on  May  1, 1874,  had 
exceeded  30,000  pounds  of  Galena. 
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Potter  No,  2  Diggings, 

T.  42,  E.  18  W.,  Sec.  31  N.  W.  qr.,  owned  by  Prof.  W.  B.  Potter,  of  St. 
Louis,  and  Alexander  Leonhard.  Four  shafts  were  sunk  near  a  ravine^ 
in  Clay,  with  loose  Galena  and  Chert  fragments ;  also  Barytes  and 
Calcite.  In  places  finely  broken  Chert  is  found  cemented  by  hardened 
Clay  and  by  Galena,  forming  a  Conglomerate,  which  also  occurs  in  the 
Clay.  o 

Work  began  here  in  December,  1873.  Production,  until  April, 
1874,  5000  poupds  of  Galena. 

Wolf-Den  Diggings,  o 

T.  42,  R.  18  W.,  Sec.  30,  S.  W.  gr.  of  N."  W.  qr.,  owned  by  widow  Mc- 
Ghea.  Float  Galena  in  red  Clay.  Also  seams  in  the  Limestone.  Has 
not  been,  as  yet,  very  productive. 

Ferguson  Diggings, 

T.42;  R.  18  W.,  Sec.  28,  S.  W.  qr.,  on  Crow  branch  of  Gravois  Creek, 
owned  by  Prof.  W.  B.  Potter^  of  St.  Louis,  and  others.  I  owe  the  sketch 
Fig.  B,  and  the  following  notes  on  these  Diggings  to  the  kindness  of 
Mr.  Alexander  Leonhard,  late  Assistant  in  the  Geological  Survey. 

Fig.  B,  a,  a^  is  a  crevice  in  Limestone,  6  to  12  feet  wide,  dipping 
from  45  to  60°.  A  Chert  layer  of  nearly  1  foot  thickness  forms  the 
roof  of  the  crevice.  The  lower  wall  rock  is  Limestone.  The  crevice 
is  filled  with  broken  masses  of  half  disintegrated  Limestone,  contain- 
ing a  net-work  of  seams  of  Barytes,  some  as  much  as  3  inches  thick. 
The  Barytes  incloses  cubic  crystals  of  Galena,  ^  to  2  inches  thick, 
forming  in  places  one-fourth  of  the  mass. 

Red  Clay  fills  the  interstices  between  the  loose  "  boulders  "  of 
Limestone,  and  contains  large  chunks  and  some  fine  crystals  of  Ba- 
rytes and  loose  pieces  of  Galena. 

The  contents  of  the  deposit  are  more  altered  and  disintegrated 
than  in  the  depth,  and  near  the  surface  of  the  ground  the  crevice  is 
filled  with  sandy,  yellow  Clay,  loose  Galena  and  well  developed  crys- 
tals of  Barytes.  ^ 

Several  shallow  shafts,  55,  were  sunk  on  the  outcrop  of  the  deposit 
and  have  traced  it  on  the  surface  over  a  length  of  30  feet  so  far. 

The  main  shaft,  g^  passed  through  the  Soil,  through  20  feet  of  hard 
Limestone,  1  foot  of  Chert,  and  then  struck  the  deposit,  and  excavated 
it  in  the  shape  indicated  by  the  zig-zag  line  in  the  above  sketch. 
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Water  rushing  in  from  below  in  considerable  quantity  has  for  the 
present  interrupted  the  work,  which  will,  however,  be  resumed  shortly 
in  a  more  regular  and  systematic  manner. 

SiMMOxs'  Diggings, 

T.  42,  R.  18  W.,  Sec.  20,  8.  E.  qr.  of  S.  E.  qr.,  on  Coffin  Spring  Creek, 
owned  by  Simmons.  Oaves  and  cavities  in  the  Limestone,  filled  with 
red  Clay  and  loose  Galena.  Total  production  about  25,000  pounds. 
Not  worked  since  summer  of  1873. 

Clark  Diggings, 

T.  42,  E.  18  W.,  Sec.  21,  S.  E.  qr.,  S.  W.  qr.,  on  Coffin  Spring  Creek, 
owned  by  J.  P.  Clark,  of  Versailles.  Galena  has  been  and  is  yet 
mined  in  several  places  in  this  vicinity,  along  Coffin  Spring  Creek. 
Opposite  Clark's  smelting  furnace,  close  to  and  on  the  west  side  of  the 
creek,  the  outcrops  of  numerous  seams  of  Galena  and  of  Blende  and 
of  Barytes,  i  to  3  inches  thick,  are  seen  in  the  Limestone.  The  main 
seams  strike  east  to  west,  and  are  connected  by  cross-seams.  Some 
of  the  Galena  and  Barytes  seams  cross  the  creek  at  an  angle  of  about 
45°,  and  seem  to  extend  into  the  opposite  hill.  The  Limestone  dips 
toward  the  creek  about  20^ 

Blende  and  Galena  is  not  generally  found  together.  On  the  west 
side  of  the  creek,  one  east  and  west  Barytes  seam  separates  the  deposit 
in  two  parts,  the  northern  of  which  contains  the  seams  of  Galena  and 
Barytes,  the  southern  those  of  Blende  and  Barytes. 

Several  shafts  were  sunk  in  this  place  from  6  to  15  feet  deep,  and 
about  20,000  pounds  of  loose  Galena  was  obtained  from  the  Clay  cov- 
ering a  part  of  the  net- work  of  seams.  The  seams  themselves  were 
not  followed  to  any  depth.  The  net- work  of  seams  covers  an  area 
about  50  feet  long  and  30  feet  wide,  but  thin  seams  of  Galena  and  of 
Barytes  are  seen  crossing  the  rock  in  the  creek  for  some  distance  to 
the  south.  All  along  the  creek,  on  the  east  side,  are  old,  shallow  Clay 
diggings  2  to  6  feet  deep,  which  used  to  be  quite  productive  ;  but  in 
all  the  Limestone  was  struck  at  a  depth  of  only  2  to  6  feet.  They  ex- 
tend over  the  line  into  Sec.  28,  where  less  float  ore  is  found,  but  where 
a  large  district  of  perhaps  200  feet  diameter  exists  in  which  the  Lime- 
stone contains  Galena  disseminated  in  its  mass  in  numerous  small 
specks.  This  has  been  observed  in  the  Diggings  as  well  as  in  the  bed 
of  a  small  branch  running  south-west  into  Coffin  Spring  Creek. 

On  the  west  side  of  the  creek,  numerous  shafts  have  been  sunk 
along  a  pretty  steep  ravine,  up  to  the  top  of  the  ridge.    Here  we  find 

a.s--35 
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a  cherty  Soil  and  5  to  15  feet  Clay  below  with  considerable  quantities 
of  loose  and  often  rounded  and  coated  Galena  on  the  irregular,  sandy 
surface  of  the  Limestone.  Some  Barytes  occurs  occasionally.  In 
places,  large  slabs  of  Chert  or  of  Limestone  lie  above  the  galenifer- 
ous  Clay,  and  have  to  be  pierced  to  reach  the  ''opening.'' 

The  total  production  of  these  Diggings  has  been  about  500,000 
pounds  of  Galena  during  three  years, 

A  shaft  sunk  on  the  summit  of  the  ridge,  60  feet  deep,  passed 
through  Soil,  15  feet  Clay,  15  feet  Chert  rock  and  Limestone,  5  feet 
Clay  with  loose  Galena  and  some  disintegrated  Limestone,  then  struck 
the  surface  of  the  solid  Limestone  and  went  25  feet  deep  into  it  with» 
out  meeting  with  any  traces  of  Galena.  One  hundred  and  sixty  thou- 
sand pounds  of  ore  were  taken  out  of  this  shaft. 

About  a  quarter  of  a  mile  south  of  this,  in  Sec.  28,  a  cave  6  feet 
wide  enters  the  Limestone  bluff  at  the  southern  end  of  the  same  ridge, 
but  no  indications  of  Galena  have  as  yet  been  found  in  it. 

A  few  hundred  feet  further  down  the  Creek,  between  the  Creek 
and  the  Limestone  bluff,  a  deposit  of  beautiful,  clear  and  translucent 
Barytes  is  observed  covering  an  area  of  ground  15  feet  long  and  8 
feet  wide.  A  connection  with  the  rock  cannot  be  plainly  seen,  nor 
are  there  any  traces  of  Barytes  in  the  adjacent  bluff.  The  character 
of  this  Barytes  deposit  cannot,  therefore,  be  ascertained  without  dig- 
ging. As  Barytes  is  a  valuable  mineral,  selling  raw  at  $8  per  ton  in 
St.  Louis,  this  place  would  be  worthy  of  a  closer  investigation  by  the 
owner  of  the  land.  No  Galena  has  been  observed  at  this  last-de- 
scribed locality.    The  Barytes  is  unusually  clear  and  pure. 


Potter  No.  1  Diggings, 


T.  42,  R.  18  W.,  Sec.  21,  K  W.  qr.,  on  Coffin  Spring  Creek.  Owned  by 
Prof.  W.  B.  Potter,  of  St.  Louis,  and  Al.  Leonhard.  A  crevice  1  to  4 
feet  wide,  in  solid,  somewhat  softened  Limestone,  traceable  over  about 
800  feet  in  a  south-west  to  north-east  direction,  was  followed  to  a  depth 
of  80  feet.  The  crevice  is  filled  with  red  Clay,  broken  Chert,  large 
masses  of  crystallized  Calcite  and  loose  pieces  of  Galena,  some  of 
which  are  as  heavy  as  40  pounds.  Worked  irregularly  during  the  past 
two  years.    Total  production  about  25,000  pounds  of  Galena. 

Stover  Diggings, 

On  Coffin  Spring  Creek,  T.  42,  K  18  W.,  Sec.  21,  S.  W.  qr.  of  N.  W.  qr. 
J.  H.  Stover,  agent.  Two  crevices  of  a  similar  character  and  running 
in  the  same  direction  as  that  just  described.  Worked  since  1866  with 
long  interruptions.    Total  production  about  30,000  pounds. 
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ArGENERIGHT    DiGGmGS,  i^ 

T.  42,  E.  18  W.,  Sec.  18,  S.  E.  qr.  of  8.  E.  qr.  Owned  by  Argenbright 
&  Co.  Sixteen  thousand  pounds  of  Galena  were  taken  out  during 
summer  of  1873.  4 

Fair  Diggings,  '' 

T.  42,  E.  18  W.,  Sec.  18,  S.  E.  qr.  of  N.  E.  qr.  Owned  by  William  Fair. 
Worked  in  winter  of  1873  and  a  few  thousand  pounds  of  Galena  pro- 
duced. 

Merritt  Diggings, 

T.  42,  E.  18  W.,  Sec.  23,  S.  W.  qr.  of  K  W.  qr,  Owned  by  the  Granby 
Mining  and  Smelting  Company.  Irregular  crevices  and  cavities  in 
Limestone  with  Clay  and  loose  Galena.  Worked  intermittently  for 
several  years  past.    Total  production  estimated  at  50,000  pounds. 

Neilson  Diggings, 

T.  41,  E.  17  W.,  Sec.  6,  N.  W.  qr.  of  N.  E.  qr.  Owned  by  Mayor  Brown 
of  St.  Louis.  A  number  of  shallow  shafts  have  disclosed  some  float 
Galena  imbedded  in  red  Clay.  A  more  thorough  investigation  of  this 
locality  is  now  in  progress. 

I 
"Wyant  Spring  Diggings, 

T.  42,  E.  17  W.,  Sec.  32,  S.  E.  qr.  of  N.  W.  qr.  Owned  by  the  Wyant 
Spring  Lead  Company  (T.  M.  Avery  &  Co.,  of  Chicago.)  A  long  row 
of  shallow  shafts  were  sunk  along  an  eastern  hill-slope  on  a  line  ptrik- 
ing  N.  N.  W.  to  S.  S.  E.,  over  a  distance  of  about  1,000  feet.  These 
shafts  sunk  10  to  20  feet  deep  into  either  yellow  or  red  Clay  with  more 
or  less  loose  Galena.    Some  places  were  found  to  be  very  rich. 

One  shaft,  situated  in  about  the  middle  of  the  row,  was  sunk 
deeper  and  struck  a  fissure,  1^  to  2^  feet  wide,  in  the  solid  Limestone. 
The  fissure  has  the  same  strike  as  the  Diggings,  and  is  filled  with 
black  Clay,  triturated  black  Slate  and  some  Chert,  also  bouldeis  of 
disintegrated  Limestone.  Galena  in  considerable  quantity  was  found 
adhering  to  the  wall-rock,  as  well  as  to  the  boulders.  The  fissure  is 
slightly  inclined  towards  the  west.  The  shaft  reached  a  depth  of  55 
feet. 

Another  shaft  was  sunk  35  feet  further  up  the  slope  and  outside 
of  the  line  of  the  main  diggings,  and  was  likewise  carried  down  to  a 
depth  of  55  feet.  This  shaft  struck  considerable  float  Galena  in  the 
red  Clay  and  then  another  fissure,  1  to  3  feet  wide,  in  the  Limestone, 
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parallel  to  the  former  and  filled  with  red  Clay,  softened  Limestone 
and  some  Galena.    This  fissure  dips  slightly  east. 

In  several  shallow  shafts  sunk  on  this  second  fissure  along  the 
slope,  much  Galena  was  found  in  yellow  Clay; 

Shallow  test  shafts,  sunk  yet  higher  on  the  slope,  disclosed  but 
little  ore  in  the  Clay.  Eight  or  ten  such  shafts  were  also  made  on  the 
summit  of  the  ridge  to  depths  of  10  to  20  feet,  and  below  10  feet  of 
Clay,  struck  a  softened,  stratified  Limestone  with  more  or  less  Galena 
in  thin  seams  and  sheets. 

About  30,000  pounds  of  Galena  were  taken  out  of  some  shallow 
diggings  in  the  Clay,  situated  on  a  southern  hill-slope  in  the  northern 
prolongation  of  the  main  Diggings,  separated  from  the  latter  by  a 
small  valley.  This  gives  hope  for  a  continuation  of  this  deposit  in  a 
northern  direction,  while  the  attempts  to  find  a  continuation  in  a 
southern  direction  have  been,  so  far,  without  any  favorable  result. 
The  fact  that  the  shafts  forming  the  southern  portion  of  the  main 
Diggings  show  a  decrease  in  the  quantity  of  Galena,  and  the  appear- 
ance of  Barytes  in  its  stead,  is  interesting  in  this  connection.  In  all 
other  parts  of  these  Diggings,  Barytes  is  but  rarely  found. 

The  Wyant  Spring  Diggings  have  been  worked  the  past  eighteen 
months,  during  eight  or  ten  of  which  the  work  was  steadily  carried 
on  with  an  average  force  of  ten  men.  The  total  production  was,  up  to 
May,  1874,  about  300,000  pounds  of  Galena.  One-half  of  this  amount 
was  'taken  out  by  the  Wyant  Spring  Lead  Company  in  about  four 
months  work,  with  ten  miners. 

The  Galena  is  smelted  in  the  Wyant  Spring  Air  Furnace,  which 
has  been  erected  in  the  immediate  vicinity  of  the  Diggings. 

SCHULTZE  Diggings, 

N.  E.  qr.  of  N.  E,  qr.  Sec.  33,  T.  42,  R.  17  W.  Owned  by  Schultze 
<fe  Cooper,  of  St.  Louis.  Specks  and  pockets  of  Galena  in  Limestone. 
Also,  loose  pieces  in  Clay.    This  locality  is  now  being  opened. 

Spurlock  Diggings, 

N.  W.  qr.  of  S.  E.  qr.  Sec.  24,  T..  42,  E.  17  W.  Owned  and  worked  by 
Spurlock.  Shallow  shafts  in  Clay.  Worked  at  intervals  during  the 
last  three  years.    Total  production,  8.000  pounds. 

TowNLEY  Diggings, 

N.  W.  qr.  of  N,  W.  qr.  Sec.  23,  T.  42,  R.  17  W.;  and  the  Gunn  Diggings, 
in  the  N.  E.  qr.  of  N.  W.  qr.  of  same  Section,  are  owned  by  George 
S.  Wright,  of  St.  Louis,  and  Alexander  Leonhard.     Surface  Diggings 
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near  the  head  of  a  branch  of  Gravois  Creek.  Shafts  10  to  20  feet 
deep  in  Clay  and  disintegrated  Limestone.  The  Galena  occurs  loose 
in  Clay,  and  also  in  seams  in  Limestone.  Much  broken  Chert  and 
Chert  Conglomerate  are  found  in  the  Soil  and  Clay  of  this  District. 
Total  production  during  two  years,  30,000  to  40,000  pounds.  The  work 
has  been  taken  in  hand  more  vigorously  of  late,  and  2  to  4  farmers 
now  dig  out  about  1,500  pounds  of  Galena  per  week. 

MoRELAND  Diggings, 

N.  hf.  Sec.  22,  T.  42,  R.  17  AV.  Owned  by  Moreland,  worked  by  Jliff- 
Worked  intermittingly  for  two  years.  Production  until  end  of  1873, 
about  30,000  pounds  of  Galena. 

New  Granby  Diggings, 

S.  hf.  of  8.  W.  qr.  Sec.  9,  T.  42,  R.  17  W. 

The  southern  portion  of  these  Diggings  is  owned  by  the  Granby 
Mining  and  Smelting  Company,  the  northern  portion  by  the  Jackson 
County  Company. 

We  include  under  the  name  of  New  Granby  Diggings,  all  which 
are  more  specially  known  by  the  names  of  Woods,  JlifF,  Crossroad, 
and  Wilkinson  Diggings,  which  are  all  situated  on  the  summit  and  on 
the  south-western  slope  of  a  long  meandering  ridge,  whose  general 
direction  is  about  N.  W.  S.  E. 

The  Wilkinson  Diggings  are  situated  on  the  most  northern  spur 
of  this  ridge,  about  1,000  feet  N.  W.  of  the  Crossroad  Diggings.  There 
are  several  shafts  which  struck  the  Limestone  at  a  short  depth,  and 
some  of  which  have  been  sunk  20  feet  through  the  Limestone,  con- 
taining specks  of  Galena.  They  are  being  continued  in  the  hope  of 
striking  an  opening  below. 

The  formerly  so-called  Crossroad  Diggings,  lie  about  1,000  feet  fur- 
ther south,  and  nearer  the  summit  of  the  ridge.  The  shafts  were  15 
to  20  feet  deep,  and  worked  on  float  Galena  in  the  red  Clay,  on  the 
surface  of  the  altered  Limestone.  One  district,  about  30  feet  wide 
and  70  to  80  feet  long,  was  especially  rich  in  ore. 

Lower  down  the  slope,  are  shallow  old  Clay  Diggings,  formerly 
called  the  Grass-root  Diggings. 

On  the  summit  of  the  ridge  are  the  Jliff  Diggings,  which  have 
yielded  large  quantities  of  ore.  Some  trial  shafts  are  now  being  sunk 
further  north  on  the  summit  of  the  ridge,  in  the  hope  of  striking  simi- 
lar deposits.  McCoy's  shaft  has  pretty  well  succeeded  in  this.  It 
passed  at  first  through  20  feet  of  red  Clay,  with  broken  Chert,  but 
loithout  oTSyihQn  through  20  feet  of  immense  boulders  of  soft,  sandy 
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Limestone,  with  qiiugIi  Oalena  in  broken  sheets  and  seams.  These 
Galena  fragments  are  all  in  rather  irregular  positions,  but  the  heavi- 
est parts  always  turned  downward. 

James  Wilkinson  sunk  a  shaft  a  short  distance  to  the  north-east, 
to  a  depth  of  75  feet,  passing  through  10  feet  of  Soil  and  Olay,  65  feet 
through  solid,  hard  Limestone,  with  specks  and  thin  sheets  of  Galena. 

All  these  Diggings  are  on  the  north  and  west  side  of  the  road 
from  Versailles  to  Tuscumbia.  The  Crossroad  Diggings  are  situated 
very  near  the  road.  Eight  or  nine  hundred  feet  south-east  of  this 
road,  near  the  summit  of  the  same  ridge,  we  find  the  New  Granby 
Diggings  proper,  also  called  the  Wood's  Diggings.  Ten  to  15  feet  of 
red  and  yellow  Clay,  here  covers  a  large  part  of  the  western  slope,  be- 
ing only  overlaid  by  a  dry,  Cherty  Soil.  Much  jloat  Galena  has  been 
dug  out  of  this  Clay. 

There  is,  however,  a  district  of  elliptic  outline,  say  100  feet  long 
and  70  feet  wide,  which  has  been  opened  by  several  shafts,  20  to  30 
feet  deep,  and  by  drifts.  Here  are  immense  broken  and  more  or  less 
rounded  masses  of  very  soft,  yellow  or  white  Magnesian  Limestone, 
with  numerous  broken  veins  of  1  to  6  inches  pure  Galena  between, 
and  with  numerous  thinner  seams  of  Galena  through  them.  This  rich 
district  has  in  some  places  a  pretty  sharp  limit.  It  seems  to  get 
wider  with  the  depth,  yet  the  richest  portion  lies  at  about  25  feet  be- 
low the  surface.  This  deposit  seems  to  be  a  rather  indistinctly  devel- 
oped "  circle."  A  shaft  sunk  10  or  15  feet  east  of  the  apparent  limit 
of  this  rich  place,  and  another  sunk  about  60  feet  north  of  it,  struck 
the  solid,  barren  Limestone,  and  the  eastern  shaft  passed  40  feet  into 
this  rock  without  reaching  a  change. 

The  Jackson  County  Company  produced  from  their  portion  of  the 
New  Granby  Diggings,  in  the  year  1873, 150,000  pounds  of  Galena, 
which  was  smelted  in  the  Handlin  air  furnace,  located  at  the  foot  of 
the  slope. 

The  Granby  Mining  and  Smelting  Company,  worked  in  the  aver- 
age 4  shafts,  with  an  aggregate  number  of  men  of  12  to  16,  and  pro- 
duced in  the  year  1873, 500,000  pounds;  and  from  January  to  April, 
1874,  150,000  pounds  of  Galena. 

Gum  Spring  Diggings, 

S.  E.  qr.  Sec.  8,  T,  42,  R.  17  W.,  near  the  Handlin  furnace,  at  the  foot 
of  the  same  slope  on  which  the  New  Granby  Diggings  are  situated. 
Owned  by  the  Jackson  County  Company.  Shallow  shafts  in  Clay 
worked  in  1873,  when  they  yielded  Galena  in  large  quantity.  Not 
worked  at  present. 
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African  Diggings, 

Ee  E.  qr.  of  S.  W.  qr.  Sec.  5,  T.  42,  R.  17  W.     Title  under  litigation. 

These  Diggings  occupy  several  acres  of  ground  on  the  summit 
and  western  slope  of  a  ridge,  on  a  small  branch  of  the  Upper  Gravois 
River,  1|  miles  east  of  Versailles.  The  summit  is  80  to  100  feet  above 
the  water  course.  The  Diggings  are  shallow.  Their  main  direction  is 
about  N.— S. 

On  the  lower  part  of  the  slope,  the  shafts  present  the  following 
section : 

Ko.  1.    3  feet  Soil,  with  slabs  of  red  Sandstone. 

JSfo.  2.    2  to  10  feet  red  Clay,  with  some  float  Galena. 

No.  3.    6  feet  softened,  fine-grained  Magnesian  Limestone,  in  1  to  3  feet 
layers. 

No.  4.    5  feet  loose  mixture  of  Shales,  Clay,  Sand,  and  very  soft  Limestone, 
with  specks  and  aggreg'ated  masses  of  Galena  lying  in  streaks  be- 
tween the  various  detrital  materials  mentioned. 
(?)  Harder,  sub-crystalline  Limestone. 

Higher  up  the  slope,  much  loose  Galena  is  found  in  numerous 
shallow  shafts  in  red  Clay,  immediately  above  the  Limestone,  at  a 
depth  of  3  to  10  feet.  Banded  oval  Chert  concretions  (Jasper,)  are 
frequently  found  loose  in  the  Soil  and  Clay. 

These  diggings  weie  worked  from  January  to  October,  1873,  and 
are  again  worked  at  present. 

The  total  production,  so  far,  is  about  50,000  pounds  of  Galena. 

Versailles  Diggings, 

T.  42,  E.  17  W.,  Sec.  5,  N.  E.  qr,  of  S.  W.  qr.,  east  of  Versailles,  close 
to  the  town.  Worked  10  years  ago,  when  Galena  was  found  in  pay- 
ing quantities. 

Gabrielle  Diggings, 

T.  33,  R.  18  W.,  Sec.  17,  N.  W.  qr.  of  N.  E.  qr.  Owned  by  the  Gabrielle 
Mining  Company,  Dr.  L.  Pirn,  of  St.. Louis, President.  On  aflat,  north- 
western spur  of  a  plateau,  a  short  distance  from  the  Upper  Richland 
Creek. 

The  formation  in  thia  flat  slope  is  variable,  yet  mostly  as  follows  : 

No.  1.    Soil. 

No.  2.  6  to  12  feet  red  Clay  with  loose  broken  Chert  and  float  Galena.  The 
latter  occurs  occasionally  in  slabs  and  chunks  of  very  large  size. 

No.  3.  20  to  30  feet  altered  Magnesian  Limestones  and  residuary  Clays  (Soap- 
stone,)  dipping  very  irregularly,  mostly  however,  with  the  Slope. 
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The  Limestone  is  found  in  places  in  very  large,  detached,  softened 
layers,  containing  Ohert  seams  and  forming  sometimes  the  "  cap- 
rock  "  of  Galena  deposits.  The  latter  are  generally  associated  with 
more  broken  and  disintegrated  Limestone,  with  finely  broken  Chert 
and  with  Clay.  The  Galena  is  mostly  deposited  irregularly,  but  in 
some  places  it  is  found  accumulated  in  more  or  less  straight  lines,  ex- 
tending over  some  distance.  This  is  especially  the  case  on  the  north 
side,  where  such  a  "  run  "  of  Galena  has  been  followed  over  a  distance 
of  near  100  feet.  One  shaft  in  the  southern  portion  of  the  diggings 
was  sunk  a  depth  of  65  feet,  having  on  one  side  large  broken  and  in 
part  altered  masses  of  both  fine  and  coarse-grained  Limestone,  on  the 
other  side  black  (Coal  Measure  ?)  Slate  with  much  Pyrites,  dipping 
straight  down  between  the  broken  Limestone. 

The  Gabrielle  Mining  Company  does  not  lease  claims  to  miners 
but  works  at  its  own  expense  and  risk. 

The  diggings  have  been  worked  since  June,  1873,  with  an  average 
of  6  or  7  men.  The  total  production  in  May,  1874,  amounted  to  250,- 
000  pounds  of  Galena. 

Perry  Ross  Diggings, 

T.  43,  K.  18  W.,  Sec.  10,  S.  W.  qr.  Property  in  litigation.  Locality 
mentioned  in  F.  B.  Meek's  report  on  Morgan  county,  p.  152.  The  Ga- 
lena is  said  to  occur  disseminated  in  pretty  hard  Limestone.  About 
6,000  pounds  of  it  was  raised  during  the  summer  of  1873. 

Price  Mill  Diggings, 

T.  44,  E.  19  W.,  Sec.  35,  E.  hf.  of  S.  E,  qr.  Owned  by  Henry  Kuhlman, 
Leased  by  W.  M,  Coventry  and  others.  The  mining  is  done  in  the 
hard  and  fresh  Limestone  forming  the  blafFs  on  the  east  side  of  Little 
Kichland  Creek.  A  large  and  several  small  veins  in  the  Limestone^ 
filled  with  Galena,  and  Barytes  crop  out  in  the  bluff.  The  large  vein 
strikes  N.  W.  8.  E.,  and  is  very  variable  in  width,  6  inches  being  the 
maximum.  The  Galena  adheres  to  the  walls  of  the  vein  and  some- 
times fills  the  whole  of  it,  but  mostly  leaves  a  space  which  is  filled  by 
Barytes.  The  smaller  veins  or  seams  strike  about  at  a  right  angle  to 
the  large  vein.  A  shaft  has  been  sunk  25  feet  deep  on  the  principal 
vein.  The  proximity  of  the  creek  caused  a  considerable  influx  of 
water,  disturbing  the  work  considerably.  It  is,  however,  being  con- 
tinued.   The  Galena  so  far  raised  does  not  exceed  1,500  pounds. 
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Otten  Diggings, 

T.  44,  R.  19  W.,  Sec.  36,  in  center.  Owned  by  Otten.  Leased  by  Sto- 
ver, Walker  and  Leonhard.  Several  shallow  shafts  struck  some  loose 
Galena  between  the  sandy  Limestone  boulders  below  the  red  Clay. 
Sheets  and  specks  of  Galena  are  seen  in  a  small  Limestone  bluff  in 
the  ravine.    Work  began  but  lately. 

Stocker  Diggings, 

T.  44,  R.  19  W.,  Sec.  25,  N.  W.  qr.  of  S.  W.  qr.  Owned  by  .Stocker. 
Leased  by  Stover,  Walker  &  Leonhard.  A  hole  was  dug  near  a  spring 
and  disclosed  black  Clay  and  black  Slate,  with  loose  crystals  of  Ga- 
lena and  of  Blende.  Another  hole,  dug  close  by  the  above,  struck  red 
and  yellow  Clay.  The  place  will  be  better  opened  and  investigated 
in  the  course  of  the  present  summer. 

Twin  Spring  Diggings, 

T.  45,  R.  18  W.,  See.  19,  S.  E.  qr.  of  N.  E.  qr.,  on  Richland  Creek. 
Owned  by  John  Lewis.  Leased  by  J.  H.  Robeson  of  Otterville.  Crev- 
ices and  washed  out  cavities  in  the  Magnesian  Limestone,  extending 
N.  E.  to  S.  W.  along  the  slope.    The  surface  of  the  Limestone  is  from 

5  to  15  feet  beloAv  the  surface  of  the  ground.  The  Galena  is  found 
loose  and  mostly  rounded,  imbedded  in  red  Clay  on  the  Limestone. 
It  is  occasionally  associated  with  some  Barytes.  The  external  indica- 
tions are  all  very  favorable,  but  the  Galena  has  not  yet  been  found  in 
well  paying  quantity.  A  small  vein  of  Barytes,  |  to  4  inches  thick,  is 
visible  in  softened  sandy  Limestone  in  the  bluff  of  Richland  Creek,, 
near  the  diggings.  The  latter  have  been  worked  intermittingly  since 
the  beginning  of  the  present  year,  with  two  men.  The  production 
has  not  yet  exceeded  500  pounds. 

Wear  Diggings, 
T.  45,  R.  19  W.,  Sec.  84,  S.  E.  qr.,  on  Hawk  Creek.     Owned   by  Wear 

6  Thomas  of  Otterville.  Situated  on  a  pretty  steep  north-western 
slope.  A  shaft  has  been  sunk  50  feet  deep,  and  struck  below  the  cherty 
soil;  an  irregular  mixture  of  more  or  less  softened  Limestone  frag- 
ments, partly  rounded,  partly  sharp,  with  red  Clay  and  many  loose 
pieces  of  Barytes,  white  and  opaque,  many  of  which  inclose  Galena 
in  considerable  quantity.  The  broken  Limestone  masses  seem  to  get 
larger  and  harder  with  the  depth.  The  galeniferous  Barytes  reaches 
to  the  bottom  of  the  shaft  ana  probably  continues  deeper.  This  place 
was  worked  one  month  with  two  men,  who  made  the  shaft  and  pro- 
duced about  500  pounds  of  Galena. 
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Zollinger  Diggings, 

T.  45,  R.  19  VV.,  Sec.  34,  S.  W.  qr.  and  N.  E.  qr.,  a  few  hundred  yards 
south  of  the  Wear  Diggings.  Owned  by  A.  L.  Zollinger  of  Otterville, 
Jennie  Sanders  and  W.  Williams.  Explorations  were  made  at  three 
points  on  this  ground.  A  shaft  was  sunk  on  the  south-eastern  slope 
of  a  ridge  18  feet  deej)  in  loose  Clay  and  Chert,  and  struck  two  streaks 
of  small  loose  Galena,  one  at  3,  another  at  10  feet  depth.  The  shaft 
finally  struck  hard,  shaly  Limestone.  Worked  one  month.  About 
2,000  pounds  of  Galena  taken  out. 

Two  more  places  were  opened  nearer  the  foot  of  the  hill  on  both 
sides  of  the  same  ridge,  and  loose,  rounded  pieces  of  Galena  were 
found  in  the  Soil  and  Clay,  but  struck  the  solid  Limestone  a-  few  feet 
below  the  surface.  The  Limestone  is  shaly  in  its  upper  layers.  It 
contains  i  to  -J  inches  of  Galena.  Some  small  holes  dug  on  the  sum- 
mit of  the  ridge  disclosed  a  red  Clay  of  very  favorable  appearance. 

CoRDRAY  Diggings, 

T.  45,  R.  19  W.,  Sec.  22,  N.  W.  qr.  of  S.  W.  qr.  Near  the  Otterville  air- 
furnace,  owned  by  Cordray,  Myers  &  Co.  Three  shafts  are  sunk  on  a 
steep  northern  slope  near  a  ravine,  the  depths  of  15,  20  and  35  feet^ 
They  met  with  broken  masses  of  softened  and  rather  shaly  Magnesian 
Limestone,  mixed  with  chert-fragments,  Clay  and  loose  Galena. 
The  latter  is  frequently  found  adhering  to  the  Chert,  and  occurs  in 
part  in  rounded  masses,  in  part  in  regular  cubes  reaching  2  inches  in 
diameter.  Some  large  crevices  were  found  to  be  filled  with  black 
Clay  inclosing  crystals  of  Zinc  Blende.  Much  of  the  Chert  found  in 
this  locality  is  highly  fossiliferous,  and  has  the  appearance  of  being 
of  Carboniferous  origin.  These  diggings  have  been  worked  since  the 
middle  of  August,  1873,  with  two  men,  and  have  produced  6,000  pounds 
of  Galena. 

Edwards'  Diggings, 

T.  45,  E.  19  W.,  Sec.  15,  S.  E.  qr.  of  S.  E.  qr.  Owned  by  Andrew  Atki- 
son,  leased  by  George  Edwards.  A  shaft  was  sunk  in  a  depression  on 
a  south-western  slope,  34  feet  deep,  through  yellow  Clay  and  Chert; 
and  struck  some  streaks  of  Barytes  boulders,  but  no  Galena.  Large 
masses  of  broken  Sandstone  are  seen  a  short  distance  below  the  shaft 
near  the  foot  of  the  hill. 
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Excelsior  Diggings, 

T.  43,  R.  16  W.,  Sec.  19,  N.  E.  qr.  of  N.  E.  qr.  Near  Excelsior  Mills. 
Owned  by  RatclifFe.  Loose  Galena  in  Clay.  Production  in  summer 
of  1873,  is  estimated  at  about  20,000  pounds  of  Galena. 

6  LEAD  ORE  DEPOSITS  IN  MONITEAU  AND  COLE  COUNTIES. 

Moniteau  county  has  been  carefully  examined,  and  was  fully  re- 
ported on  by  F.  B.  Meek,  in  the  Missouri  Geological  Report  of  1855, 
pp.  95 — 120.  Mr.  Meek  there  either  described,  or  directed  the  atten- 
tion to  the  following  localities,  in  which  Lead  ores  were  found: 

T.  47,  R.  15,  Sec.  24.    Near  a  small  branch  of  Howard's  Creek. 

T.  46,  R.  15,  Sec.  25.  (Perhaps  what  is  now  known  as  Klinger 
Diggings.     See  the  following  :) 

T.  45,  R.  14,  Sec.  5.    On  English  and  Powell's  land. 

T.  45,  R.  14,  Sec.  17.     Worked  by  English,  Saxton  and  Wells. 

T.  45,  R.  15,  Sec.  10.  (Now  known  as  the  Mineral  Point  Diggings. 
See  the  following :) 

T.  44,  R.  15,  Sec.  83.    Near  Burrows'  Fork. 

T.  44,  R.  17,  Sec.  12.    In  the  bed  of  Straight  Fork. 

T.  44,  R.  17,  Sees.  24  and  25,    On  Smith's  Fork. 

T.  43,  R.  16,  Sec.  3.     On  a  branch  of  Burrows'  Fork. 

T.  43,  R.  15,  Sec.  17.  Near  High  Point  village,  and  known  as  the 
High  Point  Lead  Mine. 

Descriptions  of  these  various  localities  will  be  found  on  pp.  115 
to  119,  of  Meek's  Report  on  Moniteau  county. 

I  will  add  a  few  remarks  in  regard  to  some  of  these,  and  describe 
a  few  more  localities  which  have  since  been  discovered  : 

Since  the  publication  of  Meek's  Report,  the  deposits  of  Cole  coun- 
ty, which  will  follow  those  of  Moniteau  in  the  present  description, 
have  mostly  be^n  found  and  opened  within  the  last  few  years.  Most 
of  them  probably  belong  to  the  Second  Magnesian  Limestone. 

High  Point  Diggings, 

T.  43,  R.  15  W.,  Sec.  17,  N.  E.  qr.,  Moniteau  county.  Owned  by  D.  C. 
Sterling,  of  High  Point.  For  Meek's  description  and  illustration,  see 
pp.  117  to  119,  of  his  Report  of  Moniteau  county.  The  Mine  was  open- 
ed in  1854  by  Harrison,  Berthoud  &  Co.,  of  St.  Louis,  and  worked  until 
1857.  It  is  said,  that  when  left  off,  their  Circular  Mine  was  90  feet 
deep,  and  120  feet  wide,  and  that  a  considerable  quantity  of  Galena 
was  yet  in  sight,  although  this  deposit  was  less  rich  at  that  depth  than 
at  a  higher  level.    At  present  the  Mine  is  filled  with  water  to  the  rim, 
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and  used  as  a  pond.  It  is  situated  near  the  lowest  point  of  a  high 
rolling  plateau,  on  a  small  branch  of  Burrow's  Fork.  The  debris,, 
large  heaps  of  which  are  seen  near  the  Mine,  consist  of  altered  Lime- 
stone, Chert,  fresh  and  hard  Limestone,  Galena,  Blende  and  very  lit- 
tle Barytes,  the  latter  associated  with  and  surrounding  the  Galena 
crystals.  It  is  assumed  that  a  common  horse-whim  has  always  been 
sufficient  to  keep  the  Mine  clear  of  water  while  it  was  worked. 

Rekd  Diggings, 
T.  45,  R.  15  W.,  Sec.  12,  N.  E.  qr.  of  S.  W.  qr.,  Moniteau  county.    Leased 
by  the   "  Moniteau   Mining  Company,"  of  California.      A  shaft   was^ 
sunk  120  feet  deep  on  a  flat,  eastern  Slope,  through 

No.  1.    15  feet  Clay,  in  which  one  chunk  of  Galena  was  found  loose. 

No.  2.    15  feet  broken  masses  of  soft,  yellow  Magnesian  Limestone. 

No.  3.    30  feet,  the  same,  with  large  pockets  of  Galena,  also  with  pockets  filled 

with  Barytes  and  with  Clay. 
No.  4.    SO  feet,  the  same,  with  smaller  pockets  of  Galena. 
No.  5.    80  feet,  the  same,  with  only  occasional  traces  of  Galena. 

Two  other  shafts,  sunk  on  the  same  Slope,  were  sunk  to  a  depth 
of  18  and  28  feet,  respectively,  and  did  not  strike  paying  deposits. 

All  this  work  was  done  early  in  1874,  and  7,000  pounds  of  Galena 
were  obtained.    The  explorations  will  probably  be  continued. 

Mineral  Poin:t  Diggings, 
T.45,  R.  15  W.,  Sec.  10,  N.  qr.  of  N.  E.  qr.,  Moniteau  county.  On  a 
branch  of  Brush  Greek.  Meek  has  described  this  locality  on  p.  116^ 
of  his  Report  of  Moniteau  county.  Since  then,  new  developments 
were  made  by  the  Mineral  Point  Gompany,  of  Galifornia.  One  vein 
of  Galena  in  Limestone,  i  to  2-|-  inches  thick,  and  striking  N.  and  S., 
has  been  traced  by  a  number  of  shafts  over  a  distance  of  750  feet,, 
from  the  foot  to  nearly  the  highest  point  of  the  Slope.  The  Galena  is 
pure  and  but  rarely  associated  with  Barytes.  Another  vein  of  tho 
same  character,  parallel  to  the  former,  and  about  75  feet  east  of  it^ 
has  also  been  traced  over  several  hundred  feet.  The  shafts  struck  6  to 
12  feet  of  Soil  and  ochrey  Clay,  with  some  Sandstone  slabs  and  loose 
plates  of  Galena  standing  upright  in  the  Clay,  above  and  parallel  to 
the  veinS;  the  heaviest  part  turned  downward.  Below  this  is  15  to  20 
feet  yellow  or  drab-colored,  soft  Magnesian  Limestone,  with  numerous 
dendrites,  alternating  with  Chert-layers  and  with  some  shaly,  clayi&h 
Limestone,  and  containing  the  Galena  veins  above  described.  One 
shaft  was  sunk  deeper  and  struck  at  80  leet  depth,  a  layer  of  very  hard 
''glazed"  Sandstone.  (?)  (A  gray  Quartz  rock  of  light-gray  color.) 
These  diggings  have  been  worked  since  the  beginning  of  the  year  1873 
with  1  to  3  men.    Total  production,  15,000  pounds. 


LEAD   KEGION   OE  CENTRAL   MISSOURI.  557 


Baty  Diggings, 

H,  45,  R.  15  W.,  Sec.  4,  N.  W.  qr.  of  S.  E.  qr.,  Moniteau  county,  on 
Brush  Creek.  Owned  by  the  California  Mining  Company  of  Califor- 
nia, Missouri.  Shallow  Clay  diggings,  5  to  10  feet  deep.  Worked 
during  two  months  in  1873,  producing  lO.OOO  pounds  of  Galena. 

Tiff  Diggings, 

T.  46,  R.  15  W.,  Sec.  35,  N.  E.  qr.  of  N.  E.  qr.,  Moniteau  county.  Owned 
by  J.  K.  Hodge ;  leased  by  the  California  Mining  Company.  Open 
quarry  on  a  north-western  slope,  showing  a  face  about  50  feet  wide 
and  24  feet  high,  consisting  of  immense  blocks  and  broken  veins  of 
white  Barytes  between  softened,  fine-grained  Limestone.  Galena  is 
found  occasionally  in  small  quantity.  The  veins  seem  to  continue 
into  the  depth.  One  hundred  car  loads  of  Barytes  have  already  been 
taken  out. 

Klinger  Diggings, 

T.  47,  R.  15  W.j  Sec.  25,  S.  W.  qr.  of  S.  W.  qr.,  Moniteau  county,  three 
miles  north-west  of  Jamestown.  Owned  by  Klinger  of  California, 
Mo.  Several  drifts  have  been  made  into  the  foot  of  a  low  ridge,  and 
passed  through  yellow  sandy  Clay  with  some  Chert  concretions,  and 
with  numerous  large  and  small,  mostly  rounded,  masses  of  Barytes, 
and  in  places  with  some  float  Galena.  The  mine  has  produced  nearly 
fifty  car  loads  of  Barytes,  and  also  some  Galena  has  been  shipped  to 
Eanes  &  Berry's  Lead  furnace. 

Eanes'  Diggings, 

T.  44,  R.  14  W.,  Sec.  32,  N.  half,  Moniteau  county.  Owned  by  Judge 
W.  H.  Eanes,  of  Russellville,  and  Clark  Berry,  who  have  also  erected 
an  air  fuTnaoe  close  to  the  Diggings.  The  latter  are  situated  on  the 
northern  slope  of  a  high  and  pretty  steep  hill.  The  older  Diggings, 
near  the  summit,  had  much  float  Galena  in  10  to  15  feet  of  red  Claj^, 
then  struck  the  Limestone  with  Galena  in  seams  and  pockets.  Occa- 
sionally, some  little  Barytes  is  met  with  in  the  seams. 

At  present,  digging  is  carried  on  lower  down  on  the  slope,  where 
the  red  Clay  is  15  to  20  feet  deep,  and  also  contains  considerable  quan- 
tities of  Galena.  None,  however,  has  as  yet  been  found  in  the  seams 
in  the  rock  in  these  lower  diggings. 

The  deposit  was  discovered  eighteen  months  ago.  Total  produc- 
tion, nearly  200,000  pounds.  At  present,  it  is  worked  by  two  to  four 
men,  producing  10,000  to  12,000  pounds  of  Galena  per  month. 
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Eanes  &  Berry's  air  fuTnaoei^  situated  at  the  foot  of  the  slope^ 
near  the  Creek.  It  is  of  the  usual  construction,  and  works  almost 
without  interruption,  being  supplied  with  Galena  from  various  places 
in  Moniteau  and  Cole  counties.  It  makes  three  charges  of  1,200  pounds 
of  Galena  in  24  hours.  Charges  of  1,500  and  of  2,000  pounds  have  been 
tried,  but  were  found  disadvantageous  in  regard  to  the  yield  of  the 
ore.  The  pigs  weigh  72  to  80  pounds,  and  are  branded  thus  :  "  Moni- 
teau Co.  Furnace." 

DUNLAP    DlGGi:S"GS, 

T.  45,  R.  13  W.,  Sec.  5,  Cole  county,  six  miles  from  Centretown.  Owned 
by  Dr.  M.  A.  Dunlap,of  Centretown.  Worked  four  years  ago  with  two 
men  during  twelve  months.  Production,  20,000  pounds  of  Galena,, 
found  in  cavities  in  the  Limestone  along  a  steep  slope. 

Weaver  Diggings, 

T.  45,  R.  14  W.,  Sec.  25,  Cole  county,  one-half  mile  from  Centretown* 
Owned  by  Weaver,  of  Centretown.  Steep  eastern  slope.  A  vertical 
crevice,  2  to  3  feet  wide,  in  the  Limestone  is  filled  with  Clay  and  tine 
Chert  with  some  Galena.  All  these  materials  have  the  appearance  of 
being  washed  down  from  above,  and  red  Clay  is  met  with  in  several 
places  on  the  hill.  A  few  hundred  feet  north  of  this  crevice,  specks 
and  seams  of  Barytes  are  seen  in  the  Limestone.  Some  work  was 
done  in  1873  near  the  above-mentioned  crevice. 

Elston  Diggings,    . 

T.  45,  R.  13  W.,  Sec.  35,  Cole  county.  A  short  distance  from  the  rail- 
road station  at  Elston,  seams  of  Galena  occur  in  the  Limestone.  The 
locality  is  now  being  investigated  by  mining  operations. 

Stkeit  Diggings, 

T.  44,  R.  14  W.,  Sec.  2,  E.  half,  Cole  county.  Owned  by  Streit  and 
others.  Several  shafts  have  been  sunk  15  to  25  feet  deep.  The  Suc- 
tion is  as  follows : 

No.  1.    3  feet  Soil. 

No.  2,    6  to  10  feet  red  Clay  with  Chert  and  some  Galena. 

No.  3.  1  to  4  feet  white  or  oTeenish  gray,  tough  Clay,  passing  into  shaly  Clay, 
shaly  Limestone  and  not  shaly  but  soft  Limestone. 

No.  4.  10  feet  broken  masses  of  softened  Limestone  with  broken  seams  and 
lumps  of  Galena,  generally  with  more  or  less  Barytes — the  Galena 
adhering"  to  the  Limestone  or  to  oolitic  Chert  fraorments. 
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The  Galena  is  found  in  lumps,  some  of  which  weigh  200  to  30O 
pounds,  with  1  to  l.|  inch  crystals.  The  Galena  found  here  obtains  a 
fine  blue  or  reddish  tint  after  being  exposed  some  time  to  atmospheric 
influence. 

Worked  intermittingly  for  the  past  two  years  by  Streit  Brothers, 
Production,  about  15,000  pounds  of  Galena. 

BoAz  Diggings, 

T.  43,  E.  14  W.,  Sec.  2,  8.  W.  qr.  of  S.  W.  qr.,  Cole  county.  Owned  in 
part  by  Henderson,  in  part  by  Winston;  leased  by  E.  D.  Boaz.  This 
rich  deposit  has  a  nearly  circular  form  and  is  about  150  feet  in  diameter, 
situated  near  the  summit  of  a  flat  ridge.  Inside  the  circular  outline, 
loose  Galena  in  red  Clay  was  struck  in  nearly  every  place,  and  in  some 
places  very  large  accumulations  of  pieces  from  fist  to  head  size  were 
found,  so  rich  that  two  men  could  raise  8,000  to  10,000  pounds  per  day 
from  some  of  the  shafts.  All  the  richest  portions  lie  in  an  annular 
space  near  the  outer  line  of  the  deposit,  while  the  central  portions 
yield  less.  This  annular  space  is  from.  25  to  50  feet  wide  and  contained 
the  main  part  of  the  float  Galena  in  the  red  Clay  with  broken  Chert. 
Several  shafts,  however,  have  been  sunk  deeper  and,  after  passing 
through  6  to  15  feet  of  the  above-mentioned  Clay,  etc.,  struck  a  circular 
deposit  of  Galena  in  the  underlying  softened  Magnesian  Limestone^ 
into  which  they  penetrated  25  to  30  feet,  at  which  depth  the  Limestone 
gets  less  altered  and  harder;  and  the  Galena  seams  diminish  in  number 
and  size. 

The  outer  limit  of  the  deposit  in  the  Limestone  is  formed  on  the 
upper  or  east  side  at  least,  by  a  thick  but  variable  circular  seam  filled 
with  Galena,  and  numerous  smaller  seams  run  from  it  towards  the 
centre  of  the  circle,  extending  from  3  to  10  feet  in  that  direction,  but 
then  become  very  thin  or  close  entirely.  As  this  whole  circular  de- 
posit gets  wider  with  the  depth,  it  has  actually  the  form  of  a  truncated 
cone. 

Some  of  the  seams  contain  some  Barytes  besides  the  Galena,  but 
most  of  them  are  free  from  it.  Various  kinds  of  massive  and  crystal- 
lized Cerussite  ("Drybone")  are  found  occasionally  in  the  Clay^ 
sometimes  over  20  feet  below  the  surface. 

Work  commenced  at  these  Diggings  on  September  1st,  1872,  and 
was  carried  on  very  irregularly  with  a  force  varying  from  one  to  thirty 
men.  The  total  production  amounted  to  about  600,000  pounds  of  Ga- 
lena up  to  May,  1874. 
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Steenbeiigen  Diggings, 

"W.  hf.  Sec.  11,  T.  43,  R.  14  W.,  Cole  county.  Owned  by  Peter  Steen- 
bergen. 

Some  20  shafts,  12  to  20  feet  deep,  are  sunk  in  one  N.  and  S.  line, 
down  a  very  flat  southern  slope.  The  Galena  is  found  float  in  the  red 
Clay,  associated  with  much  oolitic  Chert,  as  well  as  between  broken 
masses  of  softened  and  altered  Limestone.    Worked  at  intervals  since 

spring  of  1873,  by  two  men.    Production,  25,000  pounds  of  Galena. 

Henderson  Diggings, 

S.  hf:  Sec.  14,  T.  43,  R.  14  W.,  Cole  county.  O  wn  ed  by  widow  Hender- 
son.     On  the  edge  of  a  plateau. 

The  Galena,  so  far  as  known  at  present,  seems  to  be  confined  to 
an  elliptic  area  of  ground,  about  80  feet  long  and  40  feet  wide,  the 
main  aiiis  lying  N.  W.  and  S.  E.  Ail  the  paying  shafts  are  within 
this  limit. 

They  passed  through : 

No.  1.  1  foot  clierty  Soil,  with  many  long  and  thin  frai^ments  of  Sand- 
stone. 

No.  2.  8  to  12  feet  red  and  brown  sandy  Clay,  with  Chert  and  with  much 
loose  Galena.  The  latter  is  in  some  places  more  accumulated  than 
in  others.    NoBarytes  accompanies  the  ore. 

No.  3.  15  feet  softened  Limestone,  (Calico  and  Cotton  Rock,)  with  seams  of 
Galena  and  glazy  Chert. 

The  shaly  Limestone  occurs  in  places,  and  is  generally  very  rich 
and  full  of  Galena  seams.  Oalcite  is  sometimes  found.  Worked  ir- 
regularly since  1871.     Total  production   about   60,000  pounds. 

Enloe  Diggings, 

N.  E.  qr.  of  8.  W.  qr.  Sec.  15,  T.  43,  R  14  W.,  Cole  county.      Owned  by 
Ben.  S.  Enloe.     Situated  on  a  western  slope.    The  main  strike  of  the 
deposits  is  N.E.  and  S.  W.     The   shafts   are  25  to  30  feet  deep,  and 
reach  the  ore  at  about  this  depth. 
The  General  Section  is  : 

No.    1.    15  to  25  feet  Soil  and  Clay,  with  Chert. 
No.    2.    2  to  3  feet  "  Cap  Kock,"  shaly  Limestone. 
No.    3.    3  feet  "  Clay  opening'." 

(?)  feet  **Bed  Rock,"  fine-grained,  massive  Limestone, 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

No. 

7. 
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No  boulders  nor  broken  masses  are  generally  met  with. 
One   deep  shaft  was   sunk   on  the   top  of  the  hill,  and  passed 
through: 

3  feet  Soil. 

4  feet  Clay,  with  Chert, 
6  feet  yellow  and  red  Clay. 
4  feet  "  Cap  Eock." 

4  feet  opening,  filled  with  Clay,  Galena  and  Barytes. 
22  feet  Limestone,  fine.grained,  with  specks  of  Galena. 
3  feet  "second  opening,"  yellow,  gray,  partly  bituminous  Clay, 
without  ore. 

(?)  feet  hard  Limestone. 

These  Diggings  have  been  worked  at  intervals  since  January,  1872, 
Total  production  estimated  at  over  300,000  pounds.  At  present  they 
are  worked  very  steadily  with  3  to  8  men,  the  production  being  be- 
tween 5,000  to  10,000  pounds  of  Galena  per  month. 

DooGAisr  Diggings, 

S.  E.  qr.  of  S.  W.  qr.  Sec.  15,  T.  43,  E.  14  W.,  Cole  county.  On  old 
Chouteau  lands.  Some  residents,  however,  have  tax  titles  on  various 
portions. 

The  Diggings  are  on  a  S.  E.  slope.  A  run  of  loose  Galena  in  red 
and  yellow  Olay,  with  both  hard  and  rotten  Chert  fragments.  Strikes 
about  E.  to  W. 

Galeniferous  cavities  in  the  soft  Limestone  are  connected  with  it. 
Worked  the  last  2  to  3  months  with  two  men.  Production  25,000 
pounds  of  Galena. 

Eureka  Scott  Diggings, 

S.  E.  qr.  of  N.  E.  qr.  Sec.  23,  T.  43,  K  14  W.,  owned  by  the  Eureka  Min- 
ing Company ;  and  S.  W.  qr.  of  N.  E.  qr.,  owned  by  the  Pioneer  Min- 
ing and  Smelting  Company. 

Both  companies  are  mining  different  portions  of  one  and  the  same 
deposit,  situated  in  the  south-west  corner  of  Cole  county,  one  mile 
north  of  Pratt's  Mill,  on  Brush  Creek. 

The  deposit  is  circular,  and  each  company  owns  about  one-half  of 
it.  It  lies  near  the  southern  edge  of  a  broad  ridge.  Fig.  C  gives  a 
vertical  section  through  the  centre  of  the  ''  circle,"  and  is  principally 
intended  to  show  the  distribution  of  the  ore  in  the  circle,  and  the  rel- 
ative position  of  the  whole  deposit  to  the  surrounding  strata  of  soft- 
ened Limestone. 
G  S— 36 
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The  circle  has  a  diameter  of  110  feet  at  the  upper  edge  of  the  de- 
posit, and  widens  out  conically  so  as  to  reach  a  diameter  of  about  130 
feet  at  a  depth  of  65  feet.  The  surrounding,  somewhat  altered  Lime- 
stone, is  plainly  stratified  with  a  dip  toward  the  north.  The  same 
stratification'and  dip  can  be  observed  in  the  least  altered  central  por- 
tions of  the  deposit.  The  conical  wall  is  in  some  places  very  marked, 
and  has  then  a  seam  of  Galena  adhering  to  it.  In  other  places,  it  is 
less  distinct.  Seams  of  Galena  extend  sometimes  from  the  wall  into 
the  surrounding  strata  outside.  Inside  of  the  wall  the  whole  mass  of 
rock  is  strongly  altered  and  broken,  and  mixed,  especially  near  the 
wall, 'Where  also  by  far  the  largest  masses  of  Galena  are  found  in 
broken  veins  and  irregular  pockets  associated  with  Barytes.  This 
rich  district  along  the  wall,  is  the  richest  on  the  south  side,  and  is 
there  15  feet  wide  in  the  average,  although  very  variable,  as  is  to  be 
Been  from  the  sketch.  In  some  places,  the  fifth  part,  or  20  per  cent, 
of  the  whole  mass  is  Galena.  On  the  north  side  this  rich  district  is 
only  about  5  feet  wide,  and  contains  5  to  10  per  cent,  of  Galena.  The 
whole  central  portion  of  the  deposit  is  broken  up  into  large  blocks, 
with  thin  and  thick  broken  Galena  seams,  but  is  much  less  rich  than 
the  district  along  the  wall. 

The  mining  operations  have  been  carried  to  a  depth  of  65  feet. 
Explorations  made  into  a  greater  depth  have  shown  that  the  rock  be- 
comes harder,  less  altered,  and  less  broken,  and  contains  much  less 
Galena,  either  in  single  seams  or  locally  in  a  disseminated  form;  also 
as  sheets  between  the  strata. 

Barytes  occurs  in  large  quantity  with  the  Galena,  in  this  deposit, 
in  thick,  broken  veins,  sometimes  5  to  8  inches  wide.  The  Galena 
seams  also  reach  a  thickness  of  4  and  5  inches,  and  crystals  are  found 
of  3  inches  diameter.  Some  little  Zinc  Blende  occurs  occasionally 
with  the  Galena  and  surrounded  with  Barytes.  It  seems  to  increase 
somewhat  in  quantity  with  the  depth. 

The  Eureka  Mining  Company  has  all  the  cleaning  and  washing 
of  the  ore  done  by  hand,  and  smelts  its  ore  in  its  own  Eureka  air- 
furnace,  located  at  a  short  distance  from  the  mine.  The  Company 
also  buys  ore  from  the  Boaz  and  other  Diggings,  and  has  smelted  near 
5OO5OOO  pounds  of  Galena  within  six  months. 

The  Pioneer  Mining  and  Smelting  Company  has  the  cleaning  of 
the  coarser  lumps  of  Galena  (''block  mineral")  done  by  hand,  while 
all  the  ore  much  mixed  with  Barytes  or  Limestone  is  crushed,  jigged 
and  washed  in  a  small  but  elaborate  ore-dressing  establishment,  erected 
near  Pratt's  Mill,  close  to  the  Pratt's  Mill  Air-furnace,  owned  by  the 
same  Company.  This  establishment,  which  seems  to  do  good  service, 
contain  two  cast-iron  rollers  for  crushing,  a  chain-pump  for  hoisting, 
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two  large  double  jigs,  and  a  rotary  hearth  for  washing,  all  driven  by  a 
moveable  steam  engine.  This  establishment  produces  from  1000  to 
2700  pounds  of  Galena  in  10  hours.  The  furnace  smelts  the  cleaned 
Oalena. 

As  regards  the  production  of  the  Eureka  Scott  Diggings,  I  owe 
the  following  statements  to  Mr.  0.  Norfleet,  of  the  Eureka  Company 
and  to  Mr.  Hacker,  local  superintendent  of  the  Pioneer  Company : 

The  Eureka  Company  produced,from  January  27,  until  September 
12, 1873,  about  267,000  pounds  of  clean  Galena,  8  to  10  men  being  at 
work  pretty  steadily. 

The  Pioneer  Company  produced  from  this  mine,  in  the  year  1872, 
which  was  the  best  year: 

Large,  hand-cleaned  Galena  (''Ijlock  mineral") 337,000  pounds. 

Adding  to  this  the  amount  of  Galena  washed  out  of  the 
*' wash-dirt,"  at  the  dressing  establishment,  estimated 
at  about 150,000  pounds. 

The  total  production  in  1872  was 487,000  pounds. 

At  present  the  Pioneer  Company  employ  7  men,  producing  1125 
pounds  of  Galena  per  day,  the  "  wash-dirt"  not  included,  which  may 
contain  200  to  250  pounds  more  daily. 

The  Eureka  Scott  Diggings  were  first  opened  in  August,  1871,  and 
their  total  production  during  the  last  2|^  years,  from  both  companies 
-together,  may  amount  to  about  2,000,000  pounds  of  Galena. 

White's  Diggings, 

T.  43,  R.  14  W.,  Sec.  25,  Cole  county,  owned  by  J.  D.  White,  of  JeflFer- 
son  City.  Worked  since  March,  1873,  with  the  purpose  of  investigat- 
ing the  ground.  Worked  at  present  with  3  men.  Total  production 
estimated  at  5,000  pounds  of  Galena. 

WiNNUP  Diggings, 

T.  43,  R  14  W.,  Sec.  25,  Cole  county,  i  mile  south-east  of  Pratt's  Mill, 
owned  by  D.  Winnup.  It  has  been  worked  during  the  past  3  years. 
Production  estimated  at  75,000  pounds  of  Galena.  Not  worked  at 
present. 

JUNGMBYER  DIGGINGS, 

T.  44,  R.  13  W.,  Sec.  29,  N.  W.  qr..  Cole  county,  a  few  hundred  yards 
from  FluegeFs  house,  north-west  of  Stringtown.    Some  holes,  6  to  8 
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feet  deep,  were  dug  in  a  small  water-run>  in  fine  broken  Chert,  Sand 
and  Clay,  and  2  to  3000  pounds  of  loose  Galena,  small  and  large,  were 
raised.  Not  worked  now.  There  are  indications  of  Galena  on  several 
other  points  in  that  neighborhood. 

Eapp  Diggings, 

T.  43,  E.  13  W.,  Sec.  3,  K  W.  qr.,  Cole  county,*clo3e  to  G.  Eapp's  house, 
near  Stringtown.  Small,  loose  Galena  was  at  first  found  in  a  small 
ravine,  at  the  foot  of  a  flat  south-western  Slope.  Several  Shafts,  12 
feet  deep,  were  sunk  on  the  Slope,  penetrating  through  Soil,  with 
broken  Sandstone,  red  Clay,  with  some  Chert-fragments  and  float 
Galena,  without  any  Barytes.  This  Clay  was  3  to  5  feet  thick.  The 
Galena  is  generally  from  pea  to  fist-size,  and  frequently  coated.  Be- 
low the  Clay  broken  masses  of  altered,  soft  Limestone,  with  brown 
specks  and  dendrites,  and  in  places  thick  seams  of  Galena  was  struck. 
One  shaft  is  being  sunk  deeper.  This  locality  has  been  worked  at  in- 
tervals for  2  years.    Total  production  about  40,000  pounds  of  Galena. 

Blockberger  Diggings, 

T.  43,  R.  13  W.,  Sec.  3,  Cole  county,  J  mile  east  of  Rapp's,  owned  by 
Adam  Blockberger.  Many  shallow  holes  are  du^  on  a  flat,  western 
Slope.  They  met  with  yellow  Clay  below  the  Soil,  and  pieces  of  Sand- 
stone, and  of  softened,  colored  Chert,  the  latter  apparently  passing 
into  the  yellow  and  red  Clay.  Loose  Galena  in  the  Clay,  and  numer- 
ous fragments  of  oolitic  Chert  in  Soil  and  Clay.  Worked  irregularly 
during  the  past  year.    Production  estimated  at  10,000  pounds. 

Several  other  places  in  the  vicinity  and  south  of  Stringtown  have 
a  very  favorable  appearance. 

Fowler  Diggings, 

Near  Brazito,  Cole  county. 

Belch  Diggings, 

T.  42,  R,  13  W.,  3  miles  east  of  Smith's  Circle,  (see  fol.,)  Cole  county. 

GoETz  Diggings, 
T.  42,  R.  12  W.,  on  Bois  Brule  Creek,  Cole  county. 

Smith's  Circle, 

T.  42,  R.  13  W.,  Sec.  28,  N.  E.  qr.  of  S.  E.  qr.,  Cole  county,  formerly 
worked  by  Clark  &  Eaton,  and  afterward  by  E.  W.  Gaty,  of  St.  Louis* 
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The  shafts  are  now  filled  with  water.  A  reliable  informant  describes 
these  Diggings  as  constituting  a  true  "  circle,"  or  circular  deposit,  120 
feet  in  diameter.  The  only  portion  rich  enough  to  pay  for  mining  was 
along  the  outline,  on  an  annular  space  of  ground  of  the  above  exte- 
rior diameter,  and  15  feet  wide.  The  diameter  grew  somewhat  larger 
with  the  depth.  But  at  20  feet  depth  the  galeniferous  portions  ran 
out  into  an  annular  edge,  pointing  downward,  and  a  shaft  sunk  by  Mr. 
Gaty,  75  feet  deep,  into  the  solid  Limestone,  did  not  reach  another  ga- 
leniferous stratum.  Smith's  Circle  is  said  to  have  produced  very 
heavily,  some  say  about  1,000,000  pounds  of  Galena. 

Central  Diggings, 

T.  42,  R.  13  W.,  Sec.  21,  S.  E.  qr.,  Cole  county,  close  [to  the  southern 
county  line,  owned  by  Squire  M.  H.  Belcher,  of  Locust  Mound.  At  the 
north-western  foot  of  a  hill  a  crack  in  the  Limestone,  containing  Clay 
and  loose  Galena,  was  followed  horizontally  about  30  feet,  by  a  ditch 
on  the  surface.  Finally  a  small  cave  was  reached  filled  with  red  Clay, 
yellow  Ochre,  Chert-concretions,  concretions  of  Pyrites,  partly  convert- 
edinto  Limonite,  and  much  float  Galena.  Near  the  summit  of  the  same 
hill  a  shaft  was  sunk  through  yellow  Clay  and  Chert,  struck  the  Lime- 
stone at  20  feet,  and  followed  a  "  chimney  "  or  vertical  cavity  full  of. 
red  Clay,  with  much  loose  Galena.  These  Diggings  have  only  been 
worked  since  1873.  The  lower  place  furnished  about  4000,  the  upper 
3000  pounds  of  Galena. 

6.    LEAD  ORE  DEPOSITS  IN  MILLER,   OSAGE  AND  MARIES 

COUNTIES. 

The  Osage  River  divides  Miller  county  into  nearly  equal  halves, 
the  northern  of  which  contains  valuable  Lead  districts,  the  southern 
a  rich  Iron  district.  In  a  few  exceptional  places  only  is  Lead  ore  found 
south,  and  in  a  few  others  Iron  ore  is  met  with  north  of  the  Osage  River. 

Most  of  the  Galena  deposits  of  Miller  county  seem  to  belong  to 
the  Second  Magnesian  Limestone. 

Osage  county  is,  as  far  as  known  at  present,  more  an  Iron  than  a 
Lead  county.  Lead  ore  having  been  discovered  exclusively  in  a  small 
portion  of  the  south-western  corner  of  the  county.  Lead  ore  is  also 
found  in  the  western  half  of  Maries  county,  and  some  deposits  have 
been  opened  lately  with  good  success.  Miller  county  has  two  Lead- 
smelting  furnaces,  namely  :  the  Pioneer  and  the  Grassroot  furnace. 
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HoFF  Diggings, 

T.  41,  R 13  W.,  Sec.  6,  N.  E.  qr.  of  N.  E.  qr„  Miller  county.  Owned  by 
K  B.  Hoff.  These  diggings  are  situated  close  to  the  northern  bound- 
ary of  the  county,  i  mile  south-east  of  the  Central  Diggings  above 
described,  on  a  broad  and  flat  north-western  hill-spur,  between  two 
small  ravines.  Galena  was  first  discovered  in  the  year  1872,  as  loose 
pieces  in  the  western  ravine.  By  digging  on  the  slope  north-east  of 
this  place,  a  crevice  was  discovered  striking  S.  W.  N.  E.,  connected 
with  numerous  chimneys  and  caves  in  the  Limestone,  which  contained 
loose  Galena  in  red  and  yellow  Clay.  The  shafts  sunk  on  this  crevice 
passed  through  20  to  SO  feet  of  Clay  with  Chert  concretions,  then 
struck  the  Limestone  and  followed  the  cavities  on  the  surface  of  the 
latter  to  an  additional  depth  of  10  to  20  feet.  The  Limestone  is  fine- 
grained, more  or  less  altered  and  soft,  and  often  speckled  with  dendri- 
tic oxides  of  Iron.  Some  crystalline  Calcite  was  found  with  the  ore^ 
but  no  Barytes. 

A  crevice,  striking  at  a  right  angle  to  the  one  above  mentioned 
was  afterward  discovered,  and  by  being  followed  led  to  the  discovery 
of  another  crevice  parallel  to  the  first,  and  120  to  130  feet  distant  from 
it,  running  across  the  summit  of  the  spur,  S.  W.  N.  E.,  and  not  unlikely 
in  some  relation  to  a  cave  existing  near  the  eastern  ravine  and  situ- 
ated in  the  prolongation  of  this  second  crevice.  The  latter  also  is  con- 
nected with  galeniferous  cavities  in  the  Limestone.  A  few  hundred 
yards  south  of  these  Lead  diggings,  on  the  upper  part  of  the  western 
ravine,  a  Limonite  deposit  is  observed  on  the  surface,  consisting  of 
fragments  of  good,  stalactitic,  partly  hard,  partly  ochrey  Limonite, 
one  to  two  feet  in  diameter,  extending  about  50  feet  along  the  ravine 
on  both  sides. 

The  Lead  diggings  have  been  worked  by  two  men  since  1872,  with 
interruptions,  and  produced  from  that  time  until  May,  1874,  21,000 
pounds  of  Galena. 

Clay  Diggings, 

T.  42,  K  14  W.,  Sec.  15,  N.  W.  qr..  Miller  county.  These  diggings, 
which  were  known  for  some  time  past,  have  taken  a  great  start  of  late, 
as  I  am  informed,  and  are  now  worked  steadily  with  10  to  12  men,  with 
excellent  success. 

McMillan  Diggings, 

T.  42,  E.  14  W.,  Sec.  35,  Miller  county.  Owned  by  McMillan  &  Hill. 
They  are  situated  on  high,  nearly  level  ground,  and  extend  about  150 
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feet  from  north  to  south,  and  80  feet  east  to  west.  The  Galena  was 
found  12  to  15  feet  deep,  loose  in  the  Clay,  and  again  in  cavities  in  the 
Limestone.  The  latter  lies  from  10  to  25  feet  below  the  surface,  is 
altered  and  soft  and  in  places  contains  thin  seams  of  Galena.  Some 
Barytes  occurs  near  the  northern  end  of  the  deposit.  The  diggings 
were  worked  with  interruptions  by  a  few  men  from  1870  until  1878, 
and  have  produced  about  200,000  pounds  of  Galena. 


V^Talker  Diggings, 


T.  41,  R.  14  W.,  Sec.  5,  N.  W.  qr.,  Miller  county.  Owned  by  the  Pioneer 
Mining  and  Smelting  Company.  J.  W.  Conlogue  of  St.  Louis,  Presi- 
dent. These  diggings,  which  are  the  richest  so  far  discovered  in  Mil- 
ler county;  occupy  a  pretty  extensive  district  on  both  sides  of  a 
branch  of  Saline  Creek,  which  branch  flows  from  north  to  south.  On 
the  west  side  of  this  branch  a  hill  slope,  called  Anderson  Hill,  is  cov- 
ered with  holes  and  shafts  which  are  said  to  have  produced  400,000 
pounds  of  Galena.  On  the  eastern  slope  we  find  the  old  diggings  on 
the  so-called  Jew's-harp  Hill,  extending  south  across  a  ravine  to  the 
north-west  slope  of  the  adjacent  hill.  Their  total  production  is  esti- 
mated at  200,000  to  300,000  pounds.  They  join  toward  the  north  those 
diggings  which  are  worked  at  the  present  time  and  whose  total  pro- 
duction so  far  may  be  estimated  at  a  minimum  of  200,000  pounds. 
These  latter  diggings  are  spread  to  some  extent  over  the  slope  of  a 
hill-spur.  Their  best  and  principal  part,  however,  consists  in  a  row  of 
shafts  sunk  on  the  slope  in  an  east  to  west  direction.  These  shafts 
followed  a  crevice  in  the  altered  rocks  and  were  very  productive. 
The  uppermost  shafts,  sunk  on  the  summit  of  the  spur,  struck  finally 
a  very  large  circular  deposit  which  is  being  worked  at  present. 
The  shafts  passed  through  about: 

No.  1.    3  feet  of  Soil. 

No.  2.    6  feet  of  fractured  Chert  layers,  with  Chert  Sand. 
No.  8.    10  feet  Clay,  with  Chert  fragments. 

No.  4.    15  feet  hard,  bluish  crystalline,  Magnesian  Limestone,  porous,  owing 
to  numerous  denticulated  cavities  throughout  the  whole  mass. 

This  rock  exists  here  in  fissured  layers.  Below  it  a  very  large 
circular  '^  opening  "  was  struck,  30  to  40  feet  wide  above  and  getting 
rapidly  wider  with  the  depth  and  filled  with  loose,  soft  and  wet  red 
Clay  ("  tallow  Clay,")  in  its  upper  part,  while  the  lower  part  was  filled 
with  broken  down  masses  of  Limestone  more  or  less  altered  and  soft- 
ened, mostly  angular,  with  broken  veins  and  seams  of^Bary  tes  and  Ga- 
lena through  and  between  them.    Large  cavities  between  the  broken 
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masses  are  filled  with  red  Clay.     The  whole  mixture  contained  in  its 
main  portion  5  to  10  per  cent,  of  Galena,  mostly  in  thick  slabs   and 
chunks.    The  excavation  has  now  reached  a  depth  of  85  feet,  at  which 
depth  the  deposit  has  a  diameter  of  nearly  80  feet.    The  walls  are  in 
some  places  very  marked  and  cut  off  the  Galena;  in  other  places, 
however,  thick  seams  of  Galena  run  into  the  pretty  hard  wall  rock. 
Some   of  these  have  been  followed  to  a  distance  of  over  30  feet. 
Seams  of    Galena   also    extend  into  a  greater  depth,  but  the  rock 
seems  then  to  get  harder  and. more  solid.    Copper  Pyrites  or  cuprifer- 
ous Iron  Pyrites,  and  some  Malachite  are  often  found  associated  with 
the  Barytes.    The  Galena  is  always  deposited  directly  on  the  Lime- 
stone, and  the  Barytes  fills  the  spaces  left  and  thus  surrounds  the  Ga- 
lena.   Fine,  transparent,  colorless  crystals  of  Barytes,  |  of  an  inch 
long  and  f  inch  thick  are  occasionally  met  with  in  drusy  cavities. 
The  Walker  Diggings  have  been  worked  for  about  three  years. 
Miller  is    said  to  have    discovered    the   Galena  on   Walker's  land. 
Walker  sold  the  land  in  1872  to  Fox,  and  the  latter  shortly  after  sold 
it  to  the  Pioneer  Company,  about  100  acres.    The  figures  stated  above 
may  give  an  approximate  idea  of  the  total  production,  which  can  not 
be  far  from  1,000,000  pounds.    The  present  production  from  the  cir- 
cular  deposit  which  is  the  only  portion   now  being  worked  and  in 
which  7  men  are  steadily  occupied,  is  somewhat  over  4,000  pounds 
weekly. 

The  Galena  is  smelted  in  the  Pioneer  air  furnace,  situated  in  T. 
41,  R.  14  W.,  Sec.  25,  N.  W.  qr.,  Miller  county,  on  Saline  Creek,  6  miles 
south-east  of  the  Walker  mines.  This  furnace  is  also  owned  by  the 
Pioneer  Mining  and  Smelting  Company. 

Blackburn  Diggings, 

T.  41,  E.  14  W.,  Sec.  10;  N.  E.  qr..  Miller  county.  Owned  by  Bill  Black- 
burn, They  extend  over  several  acres  of  ground  on  a  rather  flat,  east- 
tern  Slope.  The  Galena  exists  loose  in  red  Clay  at  shallow  depths, 
and  also  in  long  subteranean  water  channels  (caves.)  The  production 
has  been  quite  large  for  some  time. 

Temple  E.  Bell  Diggings, 

T.  41,  K.  14  W.,  Sec.  2,  S.  W.  qr.,  Miller  county.  Owned  by  K.  G.  Mar- 
tin, of  Tuscumbia.     Old  Diggings,  not  worked  at  present 

CuRTEY  Diggings, 

T.  41,  K.  14  W.,  Sec.  11,  N.  E.  qr.  of  N.  W.  qr..  Miller  county.  In  liti- 
gation between  D.M.  Curtey  and  the  Pioneer  Company.  They  are 
considered  as  good  diggings. 
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Eletcher  Eyax  Diggings, 

T.  41,  K.  14  W.,  Sec.  10,  S.  E.  qr.,  Miller  county.  Much  Galena  is  said 
to  have  been  raised  here  in  1873. 

Hackney  Diggings, 

T.  41,  K.  14  W.,  Sec.  14,  S.  W.  qr.  of  N.  E.  qr.,  Miller  county,  5  miles 
from  Tuscumbia.  Owned  by  Wesley  A.  Hackney.  The  diggings  are 
on  both  slopes  of  an  E.  W.  ridge.  The  greatest  number  of  shafts  are 
at  present  on  the  southern  Slope,  the  surface  of  which  is  strongly 
wavy.    The  shafts  generally  pass  through 

No,  1,    3  feet  Soil,  with  fragments  of  Sandstone, 

No.  2.    3  to  15  feet  yellow  Clay  and  broken  Chert. 

No.  3.    6  feet  "  cap-rock,"  altered  Mao^nesian  Limestone,  in  places  shaly. 

No.  4.    2  to  10  feet  red,  tallow-clay,  with  loose  Galena  and  often  much  fine 

Chert. 
No.  5.    10  to  25  feet  "  Sand  boulders,"  broken  masses  of  half  disintegrated 

Magnesian  Limestone,  with  broken  seams  of  Galena,  with  more 

or  less  Barytes. 

The  solid;  Limestone  has  not  been  reached  as  yet.  The  depth  of 
the  shafts  varies  from  10  to  50  feet.  The  diggings  occupy  an  area  of 
about  800  feet  long  and  400  feet  wide.  They  have  been  worked  since 
March,  1872,  but  more  actively  since  February,  1873.  The  production 
is  very  irregular  and  very  different  in  different  places.  In  one  of  the 
richest  places  3  men  obtained  100,000  pounds  of  Galena  in  14  months. 
The  total  production  until  May,  1874,  may  be  estimated  at  300,000  lbs. 
About  270,000  pounds  were  raised  since  February,  1873.  From^  Janu- 
ary till  May,  1874,  15  men  were  at  work  in  the  average,  and  produced 
about  120,000  pounds  of  Galena,  or  30,000  pounds  per  month.  The 
Galena  is  smelted  partly  in  the  Grassroot,  partly  in  the  Pioneer,  and 
partly  in  Eanes  &  Berry's  furnaces. 

Grassroot  Diggings. 

T.  41,  K.  14  W.,  Sees.  23  and  26,  Miller  county.  Owned  by  James  J. 
Blackburn.  The  principal  diggings  are  situated  on  all  sides  of  a  pret- 
ty steep  and  high  hill.  The  shafts  are,  however,  the  most  numerous 
on  the  north-eastern  Slope.  Nearly  ail  of  them  struck  loose  Galena 
in  red  Clay,  at  depths  from  10  to  20  feet.  On  the  upper  part  of  the 
north-eastern  Slope,  a  shaft  was  sunk  to  a  depth  of  80  feet,  and  passed 
through  25  feet  of  Clay,  so  rich  in  Galena,  that  100,000  pounds  were 
raised.    The  shaft  then  struck  solid  Limestone  wifch  occasional  seams 
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and  specks  of  Galena,  and  penetrated  55  feet  into  it,  until  it  struck  a 
Ohert-layer.  As  the  Galena  was  very  scarce,  and  the  work  not  pay- 
ing, the  exploration  was  stopped  for  the  present.  Slabs  of  Sandstone 
occurs  on  the  surface  of  the  south-western  Slope  of  the  hill.  These 
diggings  have  been  worked  since  2  years  ago,  and  have  produced 
about  500,000  pounds  of  Galena.  The  latter  is  smelted  in  the  Grass- 
root-air  Furnace^  erected  in  the  vicinity  of  the  diggings,  and  owned 
by  Blackburn  and  Johnson.  The  pig-lead  is  shipped  per  boat  down 
the  Osage  River,  and  from  Osage  City  by  rail  to  St.  Louis. 

Williamson  Diggings, 

T.  41,  R.  13  W.,  Sees.  7  and  8,  Miller  county. 

Capp's  Diggings, 

T.  40,  E.  13  W,,  Sec.  12,  N.  W.  qr.,  Miller  county.  Near  Humphey's 
Creek,  south  of  the  Osage  River.  Owned  by  King  &  Kirby,  of  Jeffer- 
son City.  Leased  by  Capp'^s  and  others.  The  Diggings  lie  along  a 
south-western  Slope,  near  the  summit  of  a  high,  steep  ridge.  Large 
outcrops  of  Magnesian  Limestone  may  be  observed  below  the  dig- 
gings on  the  same  Slope.  The  Slope  round  the  diggings  is  covered  by 
a  cherty  Soil,  below  which  red  Clay  with  float  Galena  is  found.  This 
galeniferous  Clay  extends  also  into  both  horizontal  and  vertical  cavi- 
ties in  the  Limestone.  Sheets  and  seams  of  Galena,  in  hard  Lime- 
stone, are  also  met  with,  but  too  thin  to  pay.  The  Galena  is  often 
found  adhering  to  broken  oolitic  Chert.  I  noticed  some  Calcite,  but  no 
Barytes,  associated  with  the  Galena.  These  diggmgs  are  said  to  have 
been  worked,  from  time  to  time,  during  the  last  20  years.  They  are 
worked  at  present  with  2  to  3  men,  irregularly.  The  total  production 
is  estimated  at  30,000  to  40,000  pounds^  of  which  10,000  to  12,000  pounds 
were  taken  out  in  1873.  A  few  hundred  yards  north  of  the  Capp's 
Diggings,  in  T.  40,  R.  12  W.,  Sec.  7;  near  the  summit  of  the  same 
ridge;  on  the  opposite  Slope,  specular  ore  is  seen  in  loose  pieces  on 
the  surface,  together  with  Chert-conglomerates,  and  with  ferruginous 
Sandstone  and  some  Limonite. 

Jones'  Diggings, 

T.  41,  R.  13  W.,  Sec.  36,  S.  hf.  of  S.  E.  qr.,  Miller  county,  south  of  Osage 
River.  Owned  by  Lewis  Jones.  Leased  by  Charles  Himrod,  I  am 
informed  that  these  diggings  were  worked  with  good  success  in  spring 
and  summer  of  1873. 


LEAD  REaiON  OF   CENTRAL   MISSOURI. 


571 


Sugar  Creek  Diggings, 

T.  41,  E.  11  W.,  Sec.  17,  near  centre,  Osage  county,  on  Sugar  Creek^ 
south  of  the  Osage  River.  This  locality  is  mentioned  in  G.  0.  Broad- 
head's  Report  on  Osage  county.  (See  Reports  of  Mo.  Geo'l  Sur.  1855 
and  1871;  p.  34.)  Some  work  has  been  done  there  since  by  the  Pio- 
neer Mining  and  Smelting  Company,  which  also  built  an  air-furnace 
called  the  Sugar  Creek  Furnace  in  that  vicinity,  near  Scheiler's  ferry^ 
Neither  the  diggings  nor  the  furnace  are  at  present  in  operation. 

Williams'  Diggings, 

T.  39,  R.  10  W,  On  upper  Maries  Creek,  Maries  county.  This  locality 
was  opened  in  the  spring  of  1874,  and  is  said  to  be  now  worked  suc- 
cessfully. 

Chrisman  Diggings, 

T.  40,  R.  11  W.,  Sec.  34,  N.  W.  qr.,  Maries  county.  This  place  is  men- 
tioned and  described  in  G,  C.  Broadhead's  Report  on  Maries  county. 
(See  Mo.  Geo'l  Reports  1855  and  1871,  p.  22.)  Another  occurrence  of 
Galena  in  Maries  county  is  there  mentioned  in  T.  41,  R.  11  W.,  Sec.  20, 
S.E.  qr. 


E.     LIST  OF   LEAD  ORE   DEPOSITS  AND  OP  LEAD  SMELT- 

,   ING  PURNACES. 

A.    DEPOSITS. 
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D^posij^s— Continued. 


Diggings. 
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Deer  Creek.. 
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Hickory  County, 


Carter..., 
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Deposits — Oontinued. 


Diggings. 


Morgan  County — Oontinued. 
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Brushy... 
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Deposits—Continued. 


Diggings. 


Morgan  County — Continued. 
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Deposits— Continne^. 


Diggings. 


Moniteau  County — Continuecl 

Baty 

ininger 

Eanes.. , 

Cole  County. 

Dunlap 

Weaver 

Elston  s 

Streit , 

Boaz , 

Steinbergen 

Henderson 

Enloe , 

Dooo'an 

Eureka-Scott , , 

White 

Winnup 

Jungmeier 

Kapp 

Blockberger 

Fowler 

Belch ., 

Goetz 

Smith's  Circle 

Central 


o 

Sectiok. 

nw  qr  se  qr 

4 

45 

sw  qr  sw  qr 

25 

47 

whf  32 

44 

5 

44 

25 

45 

35 

45 

ehf 

2 

44 

sw  qr  sw  qr 

2 

43 

whf  11 

43 

s  hf  14 

43 

ne  qr  sw  qr 

15 

43 

se  qr  sw  qr 

15 

43 

se  qr  nw  qr 

23 

43 

25 

43 

25 

43 

nw  qr 

29 

44 

nw  qr 

3 

43 

nw  qr 

3 

43 

near  Brazito 

3  miles  east  of  Smith's 

circle 

42 

on  Bois  Brule  Creek 

42 

ne  qr  se  qr 

28 

42 

se  qr 

21 

42 

15  W. 

14  W. 

13  W. 

14  W. 

13  W. 

14  W, 


13 


W. 


13  W. 

12  W. 

13  W. 
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Deposits— Continued. 


DlGGIaS^GS. 


Miller  County. 


Hofi: 

Clay 

McMilkn 

Walker 

Blackburn , 

Temple  E.BelL 

Curtey 

Fletcher  Kyan.... 

Hackney 

Grassroot 

Williamson 

Capps 

Jones 


Osage  County. 


Suo'ar  Creek . 


Maries  County, 


"Williams.. 
Chrisman . 


SeCTIOxNT. 


118  qr  ne  qr    6 

nw  qr  15 

35 

e  hf  nw  qr    5 

ne  qr  10 

sw  qr    2 

wlifll 

se  qr  10 

sw  qr  ne  qr  11 

23  and  26 

7  and    8 

nw  qr  12 

se  qr  36 

near  centre  17 

on  upper  Maries  Creek 
nw  qr  34 


o 

CO 

H 


41 
42 
42 
41 
41 
41 
41 
41 
41 
41 
41 
40 
41 

41 

39 
40 


13  W. 

14  W. 


13  W. 


11  W. 

10  w. 

11  w. 
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B.     FURNACES. 


Furnaces. 


Saline  County. 
Marmadiike  Air  Furnace 


Cooper  County, 

Old  Scotfc  Air  Furnace... 

Collins  Air  Furnace.  (Brand:  "C.  &Co.,  Mo.") 

Camden  County, 
Linn  Creek  Air  Furnace 


Morgan  County, 

Clark's  Air  Furnace 

Bond's  Air  Furnace 

"Wyant  Spring  Air  Furnace 

Handlin  Air  Furnace , .  ... 

Buifalo  Air  Furnace 

Otterville  Air  Furnace 

O'Brien's  Scotch  Hearth 


Moniteau  County. 
®  Eanes  &  Berry  Air  Furnace 


Cole  County, 

Eureka  Air  Furnace 

Pratt's  Mill  Air  Furnace 


Miller  County. 

Pioneer  Air  Furnace 

Grassroot  Air  Furnace 


Section. 


19 

26 
19 

25 

21 

16 

32 

9 

1 

21 

17 

w  hf  32 


se  qr  nw  qr  23 
ne  qr  26 

nw  qr  25 
se  qr  sw  qr  23 


H 

&:) 

o 

> 

A 

^ 

02 

S 

w 

M       • 

P 

49 

49 

49 

89 

42 
40 
'  42 
42 
41 
45 
41 

44 

43 
43 

41 
41 


19  W. 

19  W. 

18  W. 

17  VY, 

18  W. 

17  W. 

19  W. 

17  \Y. 

14  W. 
14  W- 

WW. 


a.  s-~ 37 


CHAPTER  XXXIIL 


PRACTICAL  RULES  FOR  JUDGING  OF  AND  FOR  DEVELOPING 
DEPOSITS  OF  IRON  ORE  IN  MISSOURI. 


BY   ADOLF  SCHMIDT,   PH.  D. 


In  the  perusal  of  my  treatise  on  the  Iron  ores  of  Missouri,  con  - 
tained  in  the  Geological  Reports  for  1872  of  this  State,  it  has  been 
noticed  undoubtedly  that,  generally  speaking,  no  practical  conclu- 
sions for  the  miner  or  smelter  were  drawn  in  that  treatise  from  the 
observed  geological  facts,  and  from  the  results  of  the  numerous  che- 
mical analyses,  and  that  it  was  avoided  even  to  draw  such  conclusions 
in  places  where  they  would  have  come  in  naturally.  The  reason  of 
this  is  that  I  had  intended  to  spare  all  the  practical  results,  as  much  as 
possible,  for  two  separate  chapters ;  one  for  the  miner  or  land  owner, 
and  another  for  the  smelter,  which  chapter  were  to  be  appended  to, 
and  to  conclude  the  treatise.  As  the  time  allowed  to  me  last  year  for 
preparing  my  report  was  too  limited  to  enable  me  to  add  th^se  chap- 
ters, I  will  now  present  them  to  the  public.  The  one  will  give  practi- 
cal rules  forjudging  of,  and  for  developing  deposits  of  iron  ore  in  the 
State,  the  other  will  treat  of  the  metallurgical  properties  of  the  Missouri 
Iron  ores.  The  former  will  be  principally  based  on  the  observations 
contained  in  Division  0,  the  latter  on  results  contained  in  Division  B 
of  my  report  of  1872.  As  that  report  gives  all  the  data  required  for  the 
following  considerations,  many  readers,  having  already  drawn  the 
proper  conclusions  from  these  data,  will  not  find  anything  new  in  these 
two  chapters.  However,  considering  the  exaggerated  views  often 
held  by  practical  miners,  regarding  subterranean  treasures,  consider- 
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ing  the  great  excitement,  well  excusable  in  itself,  and  the  consequent 
confusion  of  judgment  of  many  land  owners,  when  they  discover  some 
useful  mineral  on  their  property,  considering,  finally,  how  much  capi- 
tal may  be,  and  how  much  really  has  been  spent  uselessly  by  injudi- 
cious "  prospecting,"  these  lines  certainly  will  not  appear  superfluous^ 
The  observations  by  which  the  character  and  extent  of  unopened 
deposits  of  Iron  ore  in  Missouri  may  be  ascertained  or  estimated  with 
a  greater  or  less  degree  of  safety,  from  their  exterior  appearance,  must 
i-efer  principally  to  tte  following  points :; 

1.  Character  of  the  ore. 

2.  Size,  shape  and  extent  of  the  surface  ore,  or  of  the  outcrops* 

3.  Character,  shape  and  extent  of  the  associate  rocks. 

4.  General  geological  position. 

5.  Geographical  and  topographical  position  of  the  deposit. 

1.    OHAKACTER  OF  THE  ORE. 

A  careful  determination  of  the  character  of  the  ore  is  of  great 
importance,  not  only  because  it  is  one  of  the  elements  necessary  to 
Judge  of  the  character  and  extent  of  the  deposit,  but  also,  in  a  more 
immediately  economical  point  of  view,  because  it  gives  an  approxi- 
mate idea  of  the  value  of  the  ore  itself.  The  chemical  analyses  pub- 
lished in  last  year's  report  show  that  the  specular  ores  of  Missouri  are 
uniformly  very  pure,  regarding  Sulphur,  Phosphorus  and  other  injuri- 
ous ingredients ;  the  red  Hematites  less  so,  and  the  Limonites  less 
than  the  latter.  In  the  same  way  as  the  impurities  increase  the  per 
centage  of  metallic  Iron  decreases  in  these  ores.  In  the  great  aver- 
age it  may  be  said  that : 


Specular  ores  contain. ^^ 

Red  Hematites  contain.... 60 

Limonites  contain • ^^J 


Per  cent,  of 
metallic  Iron. 


We  see  that  there  is  a  descending  scale  of  value  from  the  Specu- 
lar, through  the  Red,  down  to  the  Brown  or  Limonite  ores.  The  differ- 
ence in  value  of  these  ores  is,  from  certain  metallurgical  reasons, 
considerably  greater  than  it  would  appear  from  the  above  figures. 

I  have  explained  on  pp.  50  to  52  of  my  former  report  how  these 
three  kinds  of  Iron  ores  may  be  generally  recognized  and  practically 
distinguished  from  each  other  by  their  color,  streak  and  hardness,  in 
brief  thus : 
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Table, 


Specular  ore... 
Red  Hematite, 

Limonite 


Color. 


Dark  bluish-gray, 

Red    to    reddish- 
giay 


Yellowish-browji. 


Streak. 


Dark-red.. 


Light-reel., 


Yellowish-brown 


Hardness. 


Scarcely  to  be- 
scratched  with  a 
knife. 

More  or  less  easi- 
ly scratched  with 
a  knife. 

Scarcely  to  be 
scratched  with  a 
knife. 


With  the  help  of  this  simple  table,  it  will  be  possible,  in  most 
cases,  to  determine  and  distinguish  Missouri  Iron  ores.  In  comparing 
several  specimens  of  the  same  kind  of  ore  with  each  other,  darker 
color,  darker  streak,  greater  hardness  and  weight  are  indications  of 
greater  richness  in  metallic  Iron. 

For  obtaining  a  correct  view  on  the  character  of  an  ore  bank,  it 
is  often  important  to  determine  the  origin  of  the  various  ores  which 
origin  may  be  a  different  one  for  the  same  kind  of  ore  in  different 
localities.  Such  determinations  are,  however,  sometimes  very  difficult 
and  have  to  be  made  with  great  care.  The  following  rules  may  guide 
in  them : 

SPECULAR    ORE 

May  have  originated  either  in  Porphyry  or  in  Silurian  Sandstone.  The 
ore  from  the  Porphyry  is  mostly  very  hard  and  compact;  that  from  the 
Sandstone  can  generally,  with  some  effort,  be  scratched  with  a  knife,. 
and  is  full  of  small,  irregular  cavities  and  cracks,  so  small  sometimes 
as  to  be  hardly  perceptible  with  the  naked  eye. 

As  the  Specular  ore  from  Porphyry  has  not,  so  far,  been  found  in 
stalactitic  forms,  the  presence  of  such  forms  is  an  indication  that  a 
certain  specular  surface  ore  has  originated  in  the  Sandstone.  As  the 
Sandstone  ore  undergoes  transformations  into  softj  red  Hematite  and 
into  Limonite,  neither  of  which  transformations  has  been  observed 
taking  place  with  the  Porphyry  ore/  the  occurrence  of  red  ore,  or  of 
Limonite,  together  with  the  Specular,  shows  that  the  latter  originated 
from  and  perhaps  rests  on  the  Sandstone. 

We  shall  see  in  the  following  portions  of  this  chapter  how  im-^ 
portant  it  is,  in  valuing  an  ore  bank,  to  ascertain  facts  as  those  just 
mentioned. 
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BED    HEMATITE 
Occurs  in  Missouri  either  as  a  product  of  alteration  from  specular 
ore  or  as  an  apparently  original  mineral  in  the  carboniferous  forma- 
tion.   These  two  kinds,  although  very  similar  in  color  and  streak,  can 
in  most  cases  be  readily  distinguished  from  each  other. 

The  Eed  Hematite  produced  by  alteration  has  always  a  partly 
earthy,  the  carboniferous  ore  a  more  stony  fracture.  While  the  lat- 
ter can  be  scratched  with  a  knife  without  great  difiaculty,  the  former 
is  so  soft  as  to  be  easily  scratched  with  the  finger  nail  or  crushed  be- 
tween the  fingers.  The  red  ore  formed  by  alteration  frequently  in- 
closes bright  crystalline  particles,  disseminated  through  the  red, 
earthy  mass.  Whenever  this  is  not  the  case,  this  ore  is  either  greasy 
or  clayish  to  the  touch,  and  often  mixed  with  small  flakes  of  white  ■ 
Clay.  None  of  all  these  characteristics  are  ever  observed  in  the  car- 
boniferous red  ore,  which  is  never  crystalline  or  clayish.    Thus  their 

distinction  is  easy.  •  u  +1, 

When  fresh  or  half  decomposed  specular  ore  is  found  with  the 
red  ore,  the  latter  must  always  be  considered  as  produced  by  altera- 
tion. 

Although  this  red  ore  from  alteration  is  never  seen  to  pass  into 
brown  Limonite,  and  although  the  carboniferous  red  ore  does  this 
very  frequently,  the  mere  presence  of  Limonite  is  no  proof  of  the 
carboniferous  origin  of  the  red  ore,  because  the  same  specular  ore 
which  is  transformed  into  red  Hematite  under  certain  circumstances, 
is  under  other  circumstances  changed  into  Limonite;  and,  therefore, 
the  red  ore  and  the  Limonite  may  occur  together  in  the  same  bank 
without  the  latter  being  necessarily  produced  by  an  alterationof  the 

f''^™^"-  LIMONITE 

May  be  derived  from  three  different  sources  : 

1.  From  a  transformation  of  specular  ore. 

2.  From  a  transformation  of  carboniferous  red  Hematite. 

3.  From  original  deposits  in  the  Silurian  Limestone. 

These  three  Limonites  can  not  always  be  well  distinguished  from 
each  other.  Yet  it  may  be  said  that  nearly  all  Limonites  having  a 
stalactitic  or  botryoidal  structure,  and  all  those  associated  with  py- 
rites, or  existing  as  pseudomorphs  in  the  crystalline  form  of  pyrites, 
are  original  Limonites.  When  the  pores  seen  in  the  fracture  of  dense 
pieces  have  the  -shape  of  thin  cracks  with  denticulated  or  slightly 
ragged  outlines,  the  ore  is  mostly  an  altered  specular  ore.  When  the 
structure  is  spherulitic,  amygdaloidal,  or  else  when  it  is  sponge-like, 
the  ore  is  mostly  an  altered  red  Hematite. 
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2.    SIZE,  SHAPE  AND  EXTENT  OF  THE  OKE. 

An  untouched  ore  bank  may  show  the  ore  either  as  surface-ore^. 
or  as  outcrops,  or  as  both  surface-ore  and  outcrops. 

The  larger  in  size  and  the  more  angular  in  shape  the  surface-ore 
is,  the  greater  is  the  probability  of  finding  a  deposit  in  that  vicinity. 
This  probability  increases  with  the  greater  concentration  and  accu- 
mulation of  surface-ore  on  certain  spots.  On  the  other  hand,  smalL^ 
rounded  surface-ore  spread- sparingly  over  a  large  area  is  no  sure  indi- 
cation of  the  presence  of  a  good  deposit. 

Outcrops  of  solid  ore  are  a  more  valuable  sign  than  the  surface- 
ore.  The  thicker,  the  more  extensive,  the  less  rounded  and  boulder- 
like they  are  the  better.  Outcrops  may  have  the  appearance  of 
veins  or  of  beds,  or  of  rounded  pockets  or  of  other  irregular  depositSo 
The  specular  ore  alone  has  so  far  been  found  in  veins,  and  then  ex- 
clusively in  Porphyry.  But  the  same  ore  occurs  also  in  small  irregu- 
lar deposits  in  Porphyrj^  The  specular  ore  occurring  in  Sandstone  is 
found  in  regular,  often  very  large  lenticular  pockets  of  well-defined, 
irregular  basins  (?)  or  elliptical  outlines.  The  carboniferous  red  Hem- 
atite is  found  in  continuous  beds  with  Sand  and  Sandstones.  Origi- 
nal Limonite  is  always  found  in  very  irregular  deposits  on  or  in  Lime- 
stone. 

Thus,  if  specular  ore  is  in  some  locality  found  in  Sandstone,  it 
must  be  considered  as  a  pocket,  according  to  our  present  experi- 
ences, however  closely  it  may  resemble  a  vein  in  its  surface. 

If  Limonite  is  found  outcropping  along  the  slope  of  a  Limestone 
hil],  it  should  not  be  judged  as  a  bed  running  through  the  whole  hill^, 
but  as  an  irregular,  though  possibly  large  deposit. 

The  mania  of  seeing  veins  and  beds  everywhere  has  led  to  great 
errors  and  loss  of  capital  within  the  last  few  years. 

S,    CHARACTER,  SHAPE  AND  EXTENT  OF  THE   ASSOCIATE 

ROCKS. 

In  investigating  ore-banks,  the  character  of  the  associate  rocks 
must  be  considered  of  the  greatest  importance. 

I  have  shown  in  my  report,  the  relations  existing  between  the  dif- 
ferent iron  ores  and  rocks.  The  following  facts  seem  to  be  well  es- 
tablished: 

Specular  ore  occurs  either  with  Porphyry  or  with  Sandstone. 

Red  Hematite  with  Sand  or  Sandstone. 

Limonite  with  Limestone. 
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Thus,  if  you  find  Specular  ore  on  a  Limestone  hill,  without  Sand- 
stone, or  else  original  Limonite  on  a  Porphyry  hill,  without  any  Lime- 
stone in  the  immediate  vicinity  of  the  ore,  the  deposit  is  to  be  con- 
sidered as  residuary  or  drifted.  If  you  find  a  circular  accumulation 
of  specular  surface  ore,  surrounded  by  an  annular  outcrop  of  Ferru- 
ginous Chert-breccia  and  of  brown  Sandstone,  the  latter  getting 
lighter  in  color  as  you  move  away  from  the  ore,  you  may  expect  to 
find  a  good  pocket  of  massive  specular  ore,  extending  over  the  whole 
interior  of  the  circle,  and  from  one-sixth  to  one-third  as  thick  as  it  is 
wide. 

If  you  find  no  regular  outcrop  of  Chert-breccia  or  brown  Sand- 
stone, but  these  same  materials  as  loose  fragments  on  the  surface, 
round  a  circular  or  elliptic  accumulation  of  specular  surface  ore,  you. 
may  yet  have  considerable  confidence  in  the  value  of  the  deposit. 

If  boulders  of  Specular  ore,  partially  altered  into  red  ore,  and 
showing  in  other  respects  the  characteristics  of  that  kind  of  Specular 
ore  which  occurs  in  the  Sandstone,  are  found  over  the  surface  of  a 
Porphyry  hill,  do  not  expect  to  find  veins  of  ore  in  the  Porphyry,  but 
consider  the  deposit  as  residuary,  if  not  drifted. 

It  will  be  noticed  that  in  some  of  the  instances  just  mentioned, 
the  study  and  determination  of  the  origin  of  the  ore,  is  of  the  utmost 
and  even  decisive  importance  for  judging  of  and  for  mining  an  ore 
bank  correctly. 

4.    GEOLOGICAL  POSITION. 

The  Sandstone  in  which  Specular  ores  occur  in  Missouri,  has  been 
found  to  be  the  Second  (Silurian)  Sandstone,  which  has  its  place  above 
the  Third  and  below  the  Second  Magnesian  Limestone.  This  fact  has 
been  established  in  all  those  instances  in  which  the  geological  posi- 
tion of  the  ore  could  be  at  all  determined.  The  chances  for  discover- 
ing good  Specular  ore  deposits  in  the  strata,  are  therefore  more  favor- 
able in  this  particular  Sandstone  than  in  others.  This  Sandstone  is 
extensively  represented  in  the  central  part  of  Southern  Missouri. 

Specular  surface  ores  found  on  some  other  Sandstone,  or  on  Lime- 
stone, is  not  so  likely  to  lead  to  a  coherent  deposit. 

That  kind  of  Specular  ore  which  occurs  in  Porphyry^  is  mostly 
found  in  the  vicinity  of  the  flesh-red  Porphyry.  This  color  of  the  rock 
would  therefore  somewhat  improve  the  chances. 

The  strata  of  red  Hematite  occur  in  the  sub-Carboniferous  forma- 
tion, or  in  the  lower  strata  of  the  Coal  Measures,  and  their  out-crop- 
pings  will  therefore   have  to  be  looked  for  along  the  border  of  the 
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North  Missouri  Coal  fields,  from  Vernon  and  St.  Clair,  in  a  range  across 
the  whole  State  to  Lincoln  and  St.  Charles  counties. 

The  original  Limonite  does  not  seem  to  be  connected  with  any- 
particular  formation,  but  to  occur  indiscriminately  in  almost  any 
Limestone,  from  the  Coal  Measures  down  to  the  Lower  Silurian.  The 
study  of  the  geological  formation  is,  therefore,  of  less  value  forjudg- 
ing of  Limonite  deposits. 

5.  TOPOGRAPHICAL  POSITION. 

A  comparatively  elevated  position  of  an  ore  bank  is  always  a  fa- 
vorable indication.  Nearly  all  the  best  ore  banks  occupy  such  posi- 
tions. The  chances  for  finding  solid  and  undisturbed  deposits  are 
then  much  greater.  A  fine  show  of  surface  ore  in  a  bottom  or  in  a 
ravine,  or  even  on  the  lower  portion  of  a  slope,  proves  sometimes 
very  deceptive,  while  on  high  ground  it  is  almost  invariably  con- 
nected, if  not  with  some  large  deposit,  yet  with  a  deposit  of  mme 
value. 

6.  GEOGKAPHICAL  POSITION. 

What  I  have  said  (under  4)  will  show  the  importance  of  consider- 
ing the  geographical  position  of  an  ore  bank  in  connection  with  its 
geological  position  in  certain  cases. 

It  is,  beside,  important  under  the  following  point  of  view:  A 
look  on  the  ore-bank  map  which  accompanies  my  report  of  1872,  will 
show  that  all  the  various  kinds  of  ore  banks  form  richer,  as  well  as 
less  rich  districts,  the  former  presenting  evidently  greater  advantages 
to  the  explorer  than  the  latter.  Of  the  Specular  ore  deposits  in  Sand- 
stone, it  may,  moreover,  be  said  that  they  occur  in  more  or  less  distinct 
small  groups,  generally  composed  of  one  or  two  larger  and  little  dis- 
turbed banks,  and  of  some  smaller  and  less  regular  ones;  also,  that 
the  largest  deposits  so  far  discovered,  are  centrally  located  within 
the  central  ore  region. ^  I  mention  this  however  merely  as  a  fact.  For 
there  is  at  present  no  intelligent  reason  for  supposing  that  such  large 
deposits  could  not  be  found  in  other  parts  of  the  region. 

As  regards  the  eastern  Porphyry  district,  where  the  Specular  ore 
partly  occurs  in  veins  and  beds, it  is  evident  that  a  deposit  situated  in 
the  prolongation  of  the  Iron  Mountain  or  Shepherd  Mountain  veins, 
or  in  that  of  the  ore  bed  on  Pilot  Knob,  would  inspire  more  confi- 
dence than  one  not  thus  located. 

All  the  various  points  treated  of  are  to  be  considered  not  only  in 
estimating  the  extent  and  value  of  untouched  deposits  of  Iron  ore.in 
Missouri,  but  also  in  opening  and  developing  them.      Much  money 


MISSOURI  IRON  DEPOSITS.  585 


has  been  and  is  yet  being  wasted  by  inconsiderate  or  improper  mining 
operations,  partly  through  miners  who  arrive  from  other  States  where 
the  natural  conditions  of  the  deposits  may  be  entirely  different  from 
those  in  Missouri,  partly  by  geologists  and  engineers  who  work  on  the 
basis  of  obsolete  or  of  false  geological  theories.  Any  person  who 
thinks  that  every  stone  he  finds  on  the  surface  of  the  ground  has  been 
thrown  out  by  a  volcano;  that  every  hill  owes  its  existence  to  an 
upheaval  through  subterraneous  action,  and  that  all  metalliferous 
minerals  have  been  squeezed  into  a  molten  condition  from  the  inte- 
rior of  the  earth,  must  needs  conclude  that  indications  of  ore  on  the 
surface  prove  the  presence  of  more  ore  below,  and  that  the  deeper 
one  goes  the  more  he  must  find,  because  he  approaches  the  source. 
Such,  however,  is  not  the  general  experience  in  other  States  and  coun- 
tries. On  the  contrary,  in  by  far  the  most  mining  districts  the  ore 
deposits  are  limited  below  or  decrease  in  volume  with  the  depth. 

Here  in  Missouri,  quite  especially,  we  shall  have. to  accustom  our- 
selves to  the  idea  that  the  majority  of  our  ore  deposits,  both  Iron  and 
Lead,  were  brought  into  that  position  in  which  we  now  find  them,  by 
a  gradual  downward  movement,  being  originally  deposited  in  strata 
of  rocks  which  have  been  long  since  destroyed  or  dissolved  and  car- 
ried into  the  rivers  and  the  seas,  leaving  the  less  alterable  matters, 
such  as  flint  and  ores,  behind.  We  must  accustom  ourselves  to  the 
idea  that  the  ores,  in  many  instances,  have  come  into  their  present 
position  from  above  and  not  from  below. 

If,  therefore,  we  find  surface-ore  in  a  valley  or  over  a  slope,  we 
have  to  look  for  the  deposit  from  which  it  may  be  derived,  not  by  a 
deep  shaft  at  the  lowest  points,  but  by  examining  the  ground  on  the 
upper  part  of  the  slope,  and  to  commence  digging  at  such  a  spot 
where  either  the  larger  size  of  the  surface-ore  or  the  deeper  color  of 
the  surface-rocks  point  towards  the  existence  of  a  deposit  of  Iron  ore. 
The  nearer  the  summit  of  the  hill  we  can  find  such  a  place  the  better 
are  our  chances  for  success.  Again,  if  we  have  found  a  deposit  and 
sunk  a  shaft  through  it,  and  strike  a  rock  below  which  is  either  not 
ferruginous  or  is  getting  less  so  with  the  depth;  and  contains  no  seams 
of  ore  leading  downward,  we  may  safely  stop  operations  in  that  direc- 
tion, instead  of  going  deeper  as  has  been  done  on  the  strength  of  the 
theory  above  mentioned,  and  in  the  hope  of  reaching  a  larger  body  of 
ore  below. 

^^e  see  from  the  above  the  great  practical  importance  of  geolog- 
ical theories.  It  is  certainly  not  one  of  the  least  duties  of  a  State 
Survey  to  correct  erroneous  and  practically  injurious  views  on  geo- 
logical subjects.    This  must  be   done  by  the  substitution  of  better 
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and  more  natural  ones,  a  process  which  is  neither  quick  nor  easy.  For 
many  will  rather  believe  in  the  most  wonderful  and  supernatural  ac- 
tions and  occurrences,  than  to  think  one  moment  that  the  mechanism 
of  nature  might  be  simple,  its  ways  plain,  and  its  workings,  as  we  may 
daily  observe,  smooth  and  slow,  but  wondrously  steady. 


METALLUROICAL  PROPERTIES  OF  MISSOURI 

IRON  ORES. 

BY   ADOLF   SCHMIDT,   PH.  D. 


Iron  ores  are  used  at  the  present  time,  principally,  for  two  purposes 
namely,  for  fettling  in  the  puddling  process  and  for  the  manufacture 
of  pig  iron,  the  latter  of  which  is  by  far  the  most  important. 

A  good  fettling  ore  must  be  able  to  stand  a  high  temperature 
without  cracking  and  falling  to  pieces  and  without  smelting.  It  should 
therefore  not  contain  much  water,  nor  much  Quartz,  nor  any  admix- 
ture which  would  be  liable  to  lower  its  smelting  point,  as  Alumina, 
Lime,  Magnesia,  Alkalies.  Neither  should  it  contain  much  Sulphur 
or  Phosphorus.  It  should  be  compact  so  as  not  to  smelt  and  to  dis- 
solve too  rapidl3^  when  in  contact  with  the  iron-bath  in  the  pud- 
dling-furnace.  It  should  finally  be  neither  too  brittle  nor  too  tough, 
so  as  to  be  conveniently  broken  into  that  shape  in  which  it  just  hap- 
pens to  be  needed  for  fixing  up  the  puddling-walls. 

Missouri  contains  excellent  ores  for  this  purpose,  especially  the 
Specular  ores  from  Iron  Mountain,  Shepherd  Mountain,  and  from  the 
Central  ore-regions.  The  last  named  ores,  however,  have  to  be  picked;, 
so  as  to  separate  the  softest  ore  and  to  obtain  the  hard,  unaltered  ore 
as  pure  as  possible. 

The  second  and  most  extensive  use  made  of  iron-ores  is  in  the 
manufacture  of  pig-iron  in  blast-furnaces. 

In  taking  under  consideration  the  value  of  iron-ores  for  this  man- 
ufacture, we  can  not  say  i^i  a  general  way ^  which  is  a  better  and  which 
a  less  good  ore.  But  we  have  to  incjuire  into  the  special  use  intended 
to  be  made  of  the  pig-iron  which  we  wish  to  produce. 

No  sufficient  attention  has  been  paid  as  yet,  to  this  subject,  by  the 
majority  of  our  western  pig-iron  manufacturers,  and  thd  opinion  yet 
prevails  that  a  good  ore  will  make  good  iron,  and  that  good  iron  can 
be  used  for  any  purpo&e.    This  is,  however,  correct  only  within  cer° 
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tain  limits,  while  oa  the  other  hand,  irons  which  may  be  generally 
considered  as  inferior,  may  be  of  superior  value  for  certain  purposes. 
The  reason  for  this  is  that  certain  impurities  which  are  injurious  for 
one  purpose,  may  be  beneficial,  or  even  necessary  for  another  pur- 
pose. Sulphur,  for  instance,  is  required  in  an  Iron  good  for  the  man- 
ufacture of  cut  nails  and  spikes,  because  it  makes  the  wrought  Iron 
tough  when  cold,  and  because  the  red  shortness^  it  produces,  is  no 
great  impediment  to  the  manufacture  of  this  speciality.  Silicon  is  re- 
quired in  Bessemer-pig,  Phosphorus  in  foundry-Iron.  Scotch-foun- 
dry-iron, for  which  the  highest  prices  are  paid  in  St.  Louis,  is  one  of 
the  most  impure  Irons  made,  containing  from  one  to  two  per  cent,  of 
Phosphorus.  It  is  superior  for  foundry  purposes,  although  entirely 
unfit  for  any  other  use.  Another  remarkable  fact  to  be  mentioned  in 
this  connection  is  this,  that  the  St.  Louis  Kolling  Mills,  though  having 
the  pure  Missouri  pig-irons  at  their  disposition,  so  to  say,  in  unlimited 
quantities,  have  to  buy  and  mix  in,  impure  Eastern  brands  to  make  a 
good  Iron-rail. 

These  examples  may  suffice  to  show  the  necessity  or  usefulness 
existing  for  the  pig-iron  manufacturer  to  distinguish  between  differ- 
ent ores,  and  to  select  and  to  mix  his  ores  carefully  with  reference  to 
their  composition  and  properties,  as  well  as  to  the  properties  which 
they  are  expected  to  impart  to  the  pig-iron. 

The  principal  uses  of  pig-iron  are  : 

a.  In  foundries  for  making  castings. 

h.  In  forges  and  rolling-mills  for  making  wrought-Iron  bars,  rails,  plates,  etc. 

c.  In  Bessemer  works  for  making  rail-Steel,  etc. 

d.  In  crucible  Steel  works  for  making  tool-Steel,  etc. 

a.  Good  foundry-iron  for  remelting  has  to  be  in  the  first  place  gray 
and  graphitic,  and  to  be  fully  charged  with  carbon.  It  shall  contain 
some  Phosphorus,  and  may  contain  as  much  as  2  per  cent,  of  it  with- 
out serious  injury  for  common  castings.  It  should  be  as  free  as  pos- 
sible from  sulphur  and  silicon.  The  latter  can  not  be  avoided  in  this 
Iron,  because  a  very  gray  Iron  can  only  be  made  at  a  high  temper- 
ature, which  never  fails  to  reduce  silicon  in  some  degree.  A  very 
gray  coke  or  Coal-Iron  generally  contains  about  3  per  cent,  of  Silicon. 
Too  much  Silicon  makes  the  pig-Iron  weak  and  the  castings  brittle. 

The  presence  of  Sulphur  in  the  blast-furnace  prevents  the  com- 
plete saturation  of  the  Iron  with  Carbon,  and  makes  the  Iron  inclined 
to  become  white,  hard  and  brittle. 

The  ores  fit  for  making  a  good  foundry-iron  should  be  therefore  : 
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1.  Not  too  compact  so  as  to  be  easily  reduced  and  carbiirized. 

2.  Non-silicioiis. 

3.  Non-giilphiiric. 

4.  Phosphoric. 

They  should  be  smelted  in  capacious  furnaces,  with  pure  Coke  or 
sulphurless  Coal,  with  a  highly  heated  blast.  Very  compact  or  hy- 
drated  ores  should  be  calcined. 

I.  Mill-Iron^  or  pig-iron  used  for  the  manufacture  of  wrought- 
Iron  in  hearths  or  puddling  furnaces,  does  not  need  to  be  gray.  It 
may  be  the  more  mottled  or  white  the  purer  it  is  in  regard  to  Silicon, 
Phosphorus,  Sulphur,  etc.  It  is  evident  that  whenever  the  blast-fur- 
nace-materials are  so  pure  and  good,  that  a  white  pig-iron  produced 
from  them,  will  make  a  good  puddle-bar,  it  would  be  an  absolute  waste 
of  materia],  labor  and  time,  in  the  smelting  as  well  as  in  the  puddling- 
operation  to  make  a  gray  forge-iron  instead  of  the  white.  On  the 
other  hand,  when  the  ores  and  other  materials  used  contain  much  sil- 
ica, especially  when  combined  or  intimately  mixed  with  the  oxides  of 
Iron,  or  else  much  phosphorus  or  sulphur,  the  pig-iron  will  have  to  be 
made  gray  to  give  a  satisfactory  product  in  puddling. 

Silicon  is  injurious  in  bar-iron  under  all  circumstances,  making  it 
brittle  when  cold  and  inclined  to  rot  in  the  fire  and  to  crumble  under 
the  hammer. 

Sulphur  makes  the  Iron  red-short,  that  is  cracking  at  the  edges 
when  worked  at  red- heat,  but  it  makes  it  very  tough  when  cald. 

Phosphorus  makes  it  cold-short  and  somewhat  brittle,  but  imparts 
to  it  a  certain  hardness  and  resistance  to  wear  by  friction.  Phosphorus 
also  seems  to  make  the  wrought  Iron  hammer  and  roll  smoothly, 
and;  therefore,  in  a  certain  measure,  and  within  certain  limits,  to  coun- 
teract the  bad  effects  of  red-shortness.  An  Iron  may,  however,  be 
both  red-short  and  cold-short,  when  both  Phosphorous  and  Sulphut 
are  present  in  considerable  quantities. 

Some  Sulphur  is  desirable  in  Iron  to  be  used  for  making  cut  nails, 
mentioned  above.  Some  Phosphorus  is  desirable  in  Iron  to  be  used 
for  heads  of  nails,  because  it  makes  them  hard  and  durable.  JSTever- 
theless,  with  a  few  exceptions  of  this  kind,  these  substances  must  be 
considered  as  injurious.  A  good  wrought  Iron  for  ordinary  purposes,, 
should  not  contain  over 

0.15  per  cent.  Silicon, 
0.15  per  cent.  Sulphur, 
0.20  per  cent.  Phosphorus. 
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The  amounts  admissable  in  the  pig-iron  will  depend  greatly  as 
its  degree  of  carburization,  and  on  the  mode  of  conducting  the  re- 
fining processes.    Generally  a  mill  Iron  may  contain  about 

0.2  per  cent.  Silicon, 
0.3  per  cent.  Salphur, 
0.5  per  cent.  Phosphorus, 

Without  necessarily  producing  a  puddled  Iron  of  inferior  quality. 
Whether  an  Iron  entirely  free  from  Silicon,  Sulphur  and  Phosphorus, 
would  be  the  best;  is  very  doubtful,  not  only  because  Silicon  improves 
the  welding  capacity,  and  because  Sulphur  increases  the  toughness 
of  bar-Iron,  but  also  from  the  following  more  mysterious  reason : 
Very  pure  Irons,  with  but  traces  of  Phosphorus  and  Sulphur,  are  fre- 
quently red-short,  perhaps  owing  to  an  imperfect  reduction  in  the 
blast-furnace,  and  a  consequent  retention  of  some  combined  Oxygen 
during  the  refining  processes,  or  from  some  other  cause  as  yet  un- 
known. However  this  may  be,  it  seems  probable  that  small  quanti- 
ties of  Phosphorus,  Silicon  and  Sulphur,  are  beneficial  to  bar-Iron.  As 
Silica  is  always  contained  in  the  smelting  materials,  not  its  absence, 
but  only  its  excess  is  to  be  feared,  especially  when  it  is  intimately 
mixed  with  the  ore. 

Thus  the  ores  adapted  to  the  production  of  the  best    mill-Iron 

should  be 

1.  Non-silicious, 

2.  Slightly  Sulphuric, 

3.  Slightly  Phosphoric. 

They  should  be  carburized  as  little  as  their  general  quality  will 
allow,  and  smelted  at  a  comparatively  low  heat.  The  more  Sulphur 
and  Phosphorus  the  fuel  and  flux  contain,  the  less  of  these  impuri- 
ties is  admissable  in  the  ores.  Nearly  all  the  Phosphorus,  and  on  the 
average  about  two-thirds  of  the  Sulphur  contained  in  all  the  smelt- 
ing materials,  enter  into  the  composition  of  the  pig-iron  in  the  blast- 
furnace process.  The  more  Limestone  is  used  as  flux,  and  the  more 
basic  the  slag  is,  the  less  Sulphur  combines  with  the  Iron. 

G.  Bessemer  pig^  or  pig-iron  to  be  used  in  the  Bessemer  process, 
must,  as  a  first  and  indispensable  requirement,  contain  a  certain 
amount  of  Silicon.  About  2|^  per  cent,  of  it  are  needed  for  continued 
success,  unless  the  Iron  contains  a  considerable  per  centage  of  Man- 
ganese, in  which  case,  the  the  Silicon  may  be  less.  Phosphorus  and 
Sulphur  have  to  be  avoided,  and  neither  of  these  should,  as  a  rule, 
exceed  0.11  per  cent.,  although  pig-Iron  with  0.14  per  cent.,  and  even 
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somewhat  more  Phosphorus,  may  be  worked  into  a  good  rail-steel  un- 
der favorable  circumstances.  Copper  above  0.2  per  cent. :  Aluminum 
or  Calcium  above  0.1  per  cent.,  are  considered  injurious. 

An  important  requirement  in  Bessemer  pig  is,  uniformity  of  com- 
position,  and  as  the  gray  Irons  are  generally  more  uniform  than  the 
half-gray  or  mottled,  the  former  are  preferred  even  then,  when  the 
latter  maybe  obtained  with  a  sufficient  quantity  of  Silicon,  which  is 
not  often  the  case. 

An  excess  of  Silicon,  say  over  3i  per  cent.,  is  injurious,  and  over- 
silicious  Irons  have,  therefore,  in  the  the  Bessemer  process,  to  be  mix- 
ed with  Charcoal  Irons,  with  only  1  to  1^  per  cent,  of  Silicon. 

Ores  adapted  to  the  production  of  Bessemer  pig  have,  therefore, 
to  be 

1.  Silicious, 

2.  Non-Phosphoric, 

3.  Non-Sulphuric," 

4.  Uniform  in  their  chemical  compositions. 

Ores  which  are  either  hydrated,  or  very  compact  in  their  struc- 
ture, should  be  calcined. 

In  making  Bessemer  pig,  all  the  ores  should  be  smelted  with  par- 
ticular care,  with  pure  fuel  and  pure  flux.  If  the  ores  are  highly  sili- 
cious, and  liable  to  produce  an  over-silicious  pig-Iron,  large  furnaces, 
rather  cool  blasts,  wide  tuyeres  and  a  large  quantity  of  blast  are  to  be 
recommended,  so  as  to  reduce  and  carburize  the  ore  gradually  and 
thoroughly  at  the  lowest  possible  temperature,  while  at  the  same  time 
accelerating  the  smelting  operation,  thus  to  prevent  the  reduction  of 
too  much  Silica.  If  either  the  ores  or  the  fuel  contain  Sulphur  in  ob- 
jectionable quantity,  the  highest  possible  amount  of  a  pure  Limestone 
should  be  used  as  flux.  If  this  is  not  sufficient  to  keep  the  Sulphur 
low  in  the  pig-Iron,  it  will  be  advantageous,  in  some  localities,  to  add 
a  moderate  quantity  of  Manganese  ore,  or  of  Manganesic  Iron  ore  to 

the  charges. 

I  know  of  no  means  to  prevent  any  part  of  the  Phosphorus 
from  entering  into  composition  with  the  Pig  Iron,  whenever  it  is  pres- 
ent in  the  smelting  materials.  The  latter  must,  therefore,  be  carefully 
watched  in  this  respect,  and  frequently  analyzed. 

cl  For  the  manufacture  of  crucible  steel,  especially  for  tool  steel, 
the  very  purest  Pig  Irons  only  can  be  used,  and  the  ores  of  which,  to 
make  such  a  Pig  Iron,  should  contain  Silica,  Sulphur  and  Phosphoric 
Acid,  in  as  small  quantities  as  possible,  and  should  be  smelted  with 
great  care,  with  a  non-phosphoric  flux,  with  charcoal  as  fuel,  and  as 
an  eflective  means  for  keeping  the  Silicon  low,  with  cold  blast. 
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We  have  seen  above,  what  kinds  of  ores  are  required  for  the  manu- 
facture of  the  different  kinds  of  Pig  Iron.  Let  us  now  examine  how 
far  the  qualities  of  the  various  Iron  ores  of  Missouri  correspond  to 
those  respective  requirements. 

1.    IRON    MOUNTAIN    OKES. 

The  Specular  ores  from  Iron  Mountain,  of  which  ores  a  description 
and  analyses  will  be  found  on  pp.  52  to  56  of  my  report  on  Iron  ores 
of  Missouri,  contained  in  the  Vol.  of  1872  of  the  published  parts  of 
the  Geological  Survey,  are  very  rich,  (66  per  cent,  of  Iron,)  very  com- 
pact, moderately  silicious  and  phosphoric,  nearly  free  from  Sulphur, 
very  uniform  in  their  physical  character,  somewhat  less  so  in  their 
chemical  composition.  The  free  Silica  varies  from  1^  to  4|-  per  cent.^ 
and  is  mostly  very  intimately  mixed  with  the  Oxides  of  Iron.  Phos- 
phorus varies  from  0.03  to  0.11  per  cent.  This  substance  is  principally 
contained  in  the  crystals  of  Apatite,  (Phosphate  of  Lime,  etc.,)  which 
are  found  in  the  ore  along  the  walls  of  the  veins,  in  some  places  in 
great  abundance. 

For  making  a  good,  strong,  highly  carburized  foundry  Iron^  these 
ores,  being  very  compact  and,  therefore,  rather  difficult  to  reduce 
should  be  calcined  and  smelted  in  very  capacious  furnaces,  with  Coke 
or  Coal,  and  with  highly  heated  blast.  They  may  be  mixed  with  softer 
ores  to  advantage,  as,  for  instance,  with  calcined  Limonites,  or  with 
red  and  specular  ores  from  the  Central  Ore  Region  ;  provided  that  the 
ores  selected  are  not  too  silicious  nor  too  sulphuric.  When  smelted 
in  small  furnaces,  or  Avith  charcoal,  such  an  addition  is  very  desirable 
to  insure  a  continuous  good  operation  of  the  furnaces. 

The  Iron  Mountain  ores  make  also  a  good  Mill  Iron,  although 
wrought  Iron  made  from  it  is  often  found  to  be  somewhat  inclined  to 
red-shortness,  which  may  be  due  to  the  insufficient  capacity  of  the 
blast  furnaces  in  which  it  is  at  present  smelted,  and  to  the  use  of  raw 
Coal  in  these  furnaces,  as  well  as  to  the  use  of  very  sulphuric  Coal  in 
puddling  mills. 

All  the  ore  taken  from  central  part  of  the  different  veins  in  the 
Iron  Mountain,  and,  therefore,  free  from  Apatite,  makes  a  Pig  Iron  of 
sufficient  purity  to  be  used  in  the  Bessemer  process.  When  smelted 
with  Coke  or  Coal,  the  Pig  Iron  takes  up  a  sufficient  amount  of  Silicon 
to  be  used  in  this  process  without  admixture  of  other  irons. 

When  the  Iron  Mountain  ore  is  smelted  with  charcoal,  the  Pig 
Iron  produced  contains  less  than  l^per  cent,  of  Silicon,  which  is  not 
sufficient.  Under  all  circumstances,  in  making  Bessemer  Pig,  con- 
stant attention  must  be  paid  to  the  purity  of  both  the  fuel  and  the 
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flux  in  regard  to  Phosphorus,  also  to  the  uniformity  in  size  of  the 
smelting  materials,  and  to  the  regularity  in  charging,  so  as  to  obtain 
not  only  a  pure  but  also  a  very  uniform  product  Calcination  of  the 
ore  is  recommendable. 

To  produce  Pig  Iron  for  the  manufacture  of  Gruoible  steel,  the  Iron 
Mountain  ore  should  be  smelted  with  charcoal  and  under  all  possible 
precautions,  regarding  impurities  in  admixtures  and  fluxes, 

2.    PILOT    KNOB    ORES. 

The  description  and  analyses  of  the  Pilot  Knob  Specular  ores  are 
^giYen  on  pp.  56  to  60  of  my  report  on  the  Iron  Ores  of  Missouri,  con- 
tained  in  the  Vol.  of  1872  of  the  published  reports  of  the  Geological 
Survey.  These  ores  are  very  compact,  variable  in  richness,  highly 
silicious,  very  pure  in  regard  to  Phosphorus  and  Sulphur.  The  latter 
ingredient  is  somewhat  variable,  depending  on  the  greater  or  less 
quantity  of  Barytes,  (Sulphate  of  Baryta,)  which  is  found  in  the  fis- 
sures and  on  the  faces  of  cleavage  of  the  ore.  It  varies  from  0.006  to 
^0  08  per  cent.  The  free  Silica  varies  from  5  to  12  per  cent,  in  the  west- 
ern  and  central  portions  of  the  main  ore  bed,  but  rises  as  high  as  80 
per  cent,  near  the  eastern  outcrop,  and  is  exceedingly  variable  in  the 
ores  above  the  seam  filled  with  Clay,  which  forms  the  roof  of  the  main 
deposit.  If  we,  therefore,  divide  the  Pilot  Knob  ores  in  No.  1  ores 
from  the  western  and  central  portions  of  the  main  ore  bed  below  the 
seam,  with  about  60  per  cent,  of  iron,  and  in  No.  2  ores  from  the  east- 
ern portion  of  the  main  ore  bed,  and  from  above  Olay  seam,  with  36 
to  55  per  cent,  of  Iron,  a  division  which  can  be  carried  out  in  practice, 
we  find  that  the  No.  1  Pilot  Knob  ores  are  very  good  and  useful  for 
most  purposes,  while  the  No.  2  can  be  used  only  for  certain  purposes 
in  a  limited  measure.  The  No.  1  ores,  although  too  silicious  to  pro- 
duce a  good  Foundry  Iron,  when  smelted  alone  with  Coke  or  Coal, 
would,  however,  with  charcoal  and  with  proper  fluxing,  make  a  Pig 
Iron  to  be  used  extensively  in  foundries  when  mixed  there  with  more 
iphosphoric  coke  Irons. 

When  this  ore  is  mixed  with  other  less  silicious  and  more  phos- 
phoric ores,  a  very  fair  foundry  iron  may  be  obtained,  even  with  coke 
and  coal  as  fuel.  The  Big  Muddy  Iron  Company  at  Grand  Tower,  IlL, 
smelted  in  1872  and  1873,  a  mixture  of  one-half  unselected  Pilot  Knob 
ore  (which  may  perhaps  be  considered  as  consisting  of  |  No.  1  and  I 
No.  2,)  and  of  one-half  Central  Missouri  mixed  hematites  (in  part  soft 
red,  in  part  specular,)  with  pretty  good  results. 

The  remarks  just  made  may  also  apply  to  the  manufacture  of  mill 
Iron. 

a,s.--38. 
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The  Pilot  Knob  No.  1,  being  silicious  and  very  low  in  phosphorus,, 
is  specially  adapted  for  making  Bessemer  Pig.  For  this  purpose  it 
may  either  be  mixed  with  at  least  one-half  its  weight  of  other  less 
silicious,  non-phosphoric  ores,  and  smelted  with  Coke  or  Coal,  or  else 
it  may  be  smelted  with  little  or  no  admixture  in  a  Charcoal  furnaceo 
The  ore  should  be  calcined  and  broken  to  pieces  of  pretty  uniform 
size.  Although  sufficiently  free  from  phosphorus  the  Pilot  Knob  ores 
are  less  adapted  for  making  Pig  Iron  to  be  used  in  the  cruoiUe  steel 
process.  The  No.  1  may,  however,  be  used  as  an  admixture  in  the 
production  of  such  Iron. 

No.    2.     PILOT    KNOB    OEE. 

See  analyses  5  to  8  on  p.  58  of  my  report  on  Iron  Ore  of  Missouri 
contained  in  the  volume  of  1872  of  the  published  Keports  of  the  Ge- 
ological Survey. 

This  ore  is  exceedingly  silicious,  so  much  so  as  to  be  utterly  unfit 
to  be  smelted  alone.  But  when  mixed  with  a  large  proportion  of 
softer  and  less  silicious  ores  it  will  produce  a  good  Bessemer- Fig  and 
also  a  fair  foundry  and  mill  iron.  The  ore  should  be  calcined  and 
broken  and  well  mixed  with  crushed  Limestone  and  smelted  with 
Charcoal  in  comparatively  large  furnaces,  with  wide  tuyeres  and  with 
a  large  quantity  of  not  very  hot  blast,  so  as  to  obtain  a  quick  yet  cool 
run  of  the  furnace.  Calcined  Missouri  Limonites  will  prove  an  excel- 
lent admixture  in  smelting  this  ore  on  Foundry  Pig. 

A  pig  Iron  made  at  the  Pilot  Knob  furnace  in  1872  from  a  charge,, 
consisting  of  one- third  of  Shepherd  Mountain  ore  and  of  two-thirds 
of  a  mixture  of  No.  1  and  No.  2  Pilot  Knob  ore,  contained,  according 
to  Mr.  A.  A.  Blair's  analysis:  Sulphur,  0.017;  Phosphorus,  0.062; 
Silicious,  2.624.  This  is  a  most  excellent  Bessemer  pig,  besides  being 
very  valuable  as  foundry  Iron. 

The  Pilot  Knob  ores  will  prove  an  exceedingly  valuable  admix- 
ture  in  any  (especially  Charcoal,)  blast  furnace  where  there  is  a  diffi- 
culty in  obtaining  a  sufficient  amount  of  silicious  in  the  pig  Iron,  for 
Bessemer  purposes. 

No.    3.      SHEPHERD    MOUNTAIN    OEE. 

The  analyses  communicated  on  p.  62  of  my  report  of  1872,  show 
that  the  Shepherd  Mountain  ore  is  very  uniform  in  its  chemical  com- 
position, very  rich  in  Iron  {^Q  per  cent.),  almost  free  from  Sulphur  and 
Phosphorus.  It  contains  5  to  6  per  cent,  of  free  Silica.  It  is  less  hard 
and  dense  than  the  Iron  Mountain  ore  and  therefore  easier  to  reduce 
and  to  Bmelt,  and  liable  to  make  a  softer  and  tougher  pig  Iron.    It 
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counts  among  the  best  and  purest  Iron  ores  known.  It  is  actually  too 
pure  and  contains  too  little  Phosphorus  to  be  smelted  alone  on  foundry 
pig,  except  with  a  highly  phosphoric  iiux  and  fuel.  It  will  make  an 
excellent  m^7^  Iron.hxxti^  especially  valuable  for  all  Steel  purposes 
where  purity  is  always  the  main  requirement.  Whenever  the  flux 
and  fuel  used  are  not  very  impure,  this  ore  will,  under  all  circum- 
stances, furnish  a  superior  pig  Iron  for  the  use  of  crucible  Steel  works 
as  well  as  for  that  of  Bessemer  works.  For  the  latter  purpose,  es- 
pecially when  smelted  with  Charcoal,  an  admixture  of  a  more  silicious 
but  otherwise  pure  ore,  as  for  instance,  that  from  Pilot  Knob  will  be 
advantageous,  calcination  will  be  found  useful,  although  less  impor- 
tant with  this  ore  than  with  those  from  Iron  Mountain  and  Pilot  Knob. 

4.     CENTEAL    MISSOURI    SPECULAR    ORES. 

The  specular  ores  occurring  in  the  Silurian  Sandstone  of  Cen- 
tral Missouri,  including  the  ores  from  Scotia,"  Steelville,  Meramec, 
Salem,  Iron  Kidge,  St.  James,  Kolla  and  other  districts,  are  described 
on  pp.  m  to  85  of  my  report  on  Iron  Ores,  in  the  published  volume  of 
Geological  Keports  for  1S72.  They  contain  in  the  average  about  60 
per  cent  of  Iron.  Nearly  all  are  to  a  greater  or  less  extent  softened 
and  partly  altered  into  soft  red  ores.  The  numerous  analyses  and  con- 
siderations given  in  the  published  report  of  1872,  show  invariably  that 
the  hard  blue,  unaltered  portion  of  these  ores  have  about  the  same 
chemical  composition  as  the  purest  of  the  Iron  Mountain  ore,  and 
may  be  put  to  the  same  uses  as  the  latter.  As  they  are  less  silicious, 
less  hard  and  compact,  and  therefore  easier  to  reduce,  they  actually 
constitute  a  better  ore.  There  are,  however,  but  a  few  localities  in 
Central  Missouri  where  this  unaltered  specular  ore  is  found  in  larger 
coherent  masses  and  unmixed  with  the  soft  red  ore  which  is  less  rich 
and  less  pure.  Such  of  the  Central  Missouri  Specular  ores  as  are 
mined  and  shipped  at  present,  consist  of  hard  and  soft  ores  irregu- 
larly mixed,  and  may  be  said  to  be  rich  in  Iron,  easy  to  reduce  and  to 
smelt,  not  very  uniform,  neither  physically  nor  chemically,  moder- 
ately phosphoric,  as  a  rale  non-sulphuric  and  non-silicious.  The  per 
centage  of  Phosphorus  is  very  small  in  the  hard  blue  ore,  but  rises  to 
over  0.2  per  cent,  in  the  soft  red  ore,  especially  when  the  latter  is 
mixed  with  yellow  Ochre.  These  ores,  when  properly  treated,  will 
make  a  good  foundry  as  well  as  mill  Iron, 

The  least  disintegrated  and  purest  of  these  ores  make  a  pig  Iron 
pure  enough  to  be  used  in  th3  Bessemer  process.  Those,  on  the  con- 
trary, which  are  soft,  e.arthy  and  red  in  color,  must  be  mixed  with 
about  their  double  quantity  of  purer  ores  to  produce  an  Iron  adapted 
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for  that  process.  The  Limestone  used  in  smelting  should  then  be 
nearly  free  from  Phosphorus. 

The  sample  of  pig  Iron  which  I  took  in  1872  at  the  Scotia  Iron 
Works,  made  from  Scotia  ores  with  Charcoal,  contained  0.116  per  cent, 
of  Phosphorus.  This  figure  is  pretty  high  for  Bessemer  purposes,  and 
yet  it  is  the  lowest  obtained  in  any  of  the  Central  Missouri  speci- 
mens. One  taken  at  the  Meramec  Iron  Works  and  made  from  Mera- 
mec  ores  with  Charcoal,  contained  0.165  per  cent.;  one  taken  at 
Moselle,  and  made  from  Iron  Kidge  and  St.  James  ores  with  8  per 
cent.  Limonite,  contained  0.196  per  cent.,  according  to  Mr.  A.  A. 
Blair's  analysis.     [See  Missouri  Geological  Keport  of  1872,  p.  43.] 

The  several  Irons  above  mentioned,  like  most  Charcoal  Irons,  are 
low  in  Silicon,  especially  the  Meramec,  which  is  made  with  cold  blast. 
In  the  latter  Iron  Mr.  Blair  found  0.942  per  cent.,  in  the  two  others 
about  1.3  per  cent,  of  Silicon.  To  make  a  Bessemer  pig  for  exclusive 
use  these  Central  Missouri  ores  have  to  be  selected  and  smelted  with 
Coke  or  pure  Coal. 

5.    EED    HEMATITES. 

The  original  red  Hematites  occurring  as  strata  in  the  Carbonifer- 
ous Formation,  have  not  yet  been  mined  extensively.  From  the  de- 
scription and  the  analyses  communicated  on  pages  85  to  87  of  my 
report  of  1872,  we  see  that  these  ores  are  very  variable  in  character, 
composition,  richness  and  purity.  All  of  them  will  however  prove  a 
valuable  admixture  in  the  manufacture  of  foundry  pig. 

6.    LIMONITES. 

The  Missouri  Limonites  are  described  on  pages  87  to  92  of  my  re- 
port on  Iron  ores  contained  in  the  volume  of  1872,  of  the  published 
Keports  of  the  Geological  Survey.  They  contain  in  the  great  aver- 
age, 50  to  55  per  cent,  of  Iron.  They  are  moderately  silicious  and 
sulphuric.  Most  of  them  are  rather  phosphoric,  containing  from  0.1 
to  0.3  per  cent,  of  Phosphorus.  Some  ores  from  the  middle  and  upper 
Osage  Kiver,  make  an  exception,  being  much  lower  in  Phosphorus. 

All  Limonites  contain  from  11  to  14  per  cent,  of  water,  and  have 
therefore  to  be  calcined  before  being  smelted.  Belonging  naturally, 
not  among  the  very  compact  ores,  they  are  all  made  porous  and  very 
easy  to  reduce  and  to  smelt,  by  being  calcined.  They  are  therefore 
principally  adapted  to  produce  a  gray,  soft,  foundry  Iron,  and  will  do 
so  with  any  kind  of  fuel.  When  smelted  with  Coal  or  Coke,  they  are 
likely  to  produce  a  foundry  Iron  similar  to  the  Scotch. 

Many  Limonites  will  also  make  a  fair  mill  Iron,  and  the  Osage 
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ores  seem  to  be  mostly  pure  enough  to  be  used  as  an  admixture  in 
the  production  of  Bessemer  pig. 

In  general,  the  value  of  the  Limonites  as  an  admixture  in  smelt- 
ing the  very  compact  Specular  ores  from  the  Iron  Mountain  district, 
is  not: yet  sufficiently  recognized.  If  the  companies  which  smelt 
these  compact  ores  would  erect  calcining  kilns,  and  mix  three-fourths 
or  two-thirds  of  these  hard  ores  with  one-fourth  to  one-third  of  good, 
non-sulphuric  Limonites,  in  a  calcined  state,  they  would  not  only  pro- 
duce a  superior  quality  of  foundry  pig,  but  they  would  undoubtedly 
also  correct  in  some  measure  the  red  shortness  of  their  mill  iron. 

The  following  tables  will  show  the  respective  fitness  of  each  kind 
of  ore  for  the  various  purposes.  Each  series  begins  with  the  best 
ore  for  the  particular  purpose  mentioned,  and  ends  with  that  which  is 
least  adapted  to  it.  The  ores  are  beside  classified  in  three  grades, 
thus : 

Grade  1. — 

Very  good.    The  ore  may  be  used  exclusively,  or  nearly  so. 

Grade  2.— 

Pretty  good.    The  ore  may  be  used  in  considerable  prot3ortion  (to  one-half  or 
more)  in  a  mixture  with  better  ores. 

Grade  3. — 

ISTot  adapted  to  the  respective  special  purpose.     The  ore  cannot  be  used  at  all 
for  that  purpose,  or  else  in  a  small  proportion  only. 

The  Specular  ores  from  Central  Missouri,  which  are  all  more  or 
less  mixed  with  soft  red  ores,  will  be  mentioned  as  "  Central  Missouri 
Mixed."  In  regard  to  these  ores,  it  must  be  kept  in  mind  that  they 
are  variable,  and  contain  the  more  Phosphorus  the  softer  they  are.  In 
the  following  classification  it  is  assumed  that  they  consist,  in  the  av* 
erage,  of  one-half  Specular  and  one-half  soft  red  ore  : 
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FOR    FOUNDRY    IRON. 


Ores. 


«.     Charcoal  as  Fuel. 

Limonites 

Central  Missouri  Mixed 

Iron  Mountain 

Shepherd  Mountain 

Pilot  Knob,  Nos.  1  and  2 

5.  Coke  or  Coal  as  Fuel. 

Limonites 

Central  Missouri  Mixed 

Shepherd  Mountain 

Iron  Mountain 

Pilot  Knob,  No.  1 

Pilot  Knob,  No.  2 


Grade, 

Remarks. 

1 

1 

M 

Hardly  Phosphoric 

ij 

enough. 

2 

Too  silicious. 

1 

1 

■  1] 

Hardly  Phosphorus 

li 

enough. 

2 

Too  silicious. 

3 

Too  silicious. 

FOR     MILL    IRON. 


Ore, 


a.     Charcoal  as  Fuel. 

Shepherd  Mountain 

Iron  Mountain 

Pilot  Knob,  No.  1 

Central  Missouri  Mixed... 

Pilot  Knob,  No.  2 

Limonites 

h.     Coke  or  Coal  as  Fuel. 

Shepherd  Mountain , 

Iron  Mountain -.. 

Central  Missouri  Mixed 

Pilot  Knob,  No.  1 

Limonites 

Pilot  Knob,  No.  2 


Grade. 


1 
1 
1 
1 

2 
3 

1 
1 
2 

2 
3 
3 


Remarks. 


Top  silicious. 
Too  phosphoric. 


Too  phosphoric. 
Too  silicious. 
To  phosphoric. 
Too  silicious. 
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FOR    BESSEMER    IRON. 

[Bessemer  Iron  should  contain  2. 5  per  cent.  Silicon,  and  not  over  0.11  per  cent. Phosphorus.] 


Ores. 

Grade. 

Remarks. 

a.     Charcoal  as  Fuel. 
Pilot  Knob,  No.  1 

2 
2 
3 

1 
1 
1 

2 
2 
3 

Shepherd  Mountain 

Not    sufficiently  si- 

Iron  Mountain.. 

Pilot  Knob,  No.  2 

Too  silifinim 

Central  Missouri  Mixed 

Too  phosphoric. 
Too  phosphoric. 

Limonites 

&,     C^he,  or  Goal  as  Fuel. 
Shepherd  Mountain 

Iron  Mountain 

Pilot  Knob,  No.  1 

Ratlier  siliclons 

Pilot  Knob,  No.  2 

Ton  QilipifinQ 

Central  Missouri  Mixed 

Too  phosphoric. 
Too  phospboric. 

Limonites , 

FOR    STEEL    IRON. 


Ores. 


a.     Charcoal  as  Fitel. 

Shepherd  Mountain 

Pilot  Knob,  No.  1 

Iron  Mountain 

Pilot  Knob,  No.  2 -. 

Central  Missouri  Mixed 

ILimonites 


Grade. 

Remarks. 

1 

1 

Rather  silicious. 

2 

Too  phosphoric. 

2 

Too  silicious. 

3 

Too  phosphoric. 

3 

Too  phosphoric. 
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FOR    STEEL    IRON—Oontinued. 


Ores. 


b.     Coke  or  Coal  as  Fuel. 

Shepherd  Mountam , 

Pilot  Knob,  No.  1 

Iron  Mountain 

Central  Missouri  Mixed , 

Pilot  Knob,  No.  2 

Limonites 


Grade. 


Remarks. 


Too  silicious. 
Too  phosphoric. 
Too  phosphoric. 
Too  silicious. 
Too  phosphoric. 


The  Limonites  should  be  calcined  under  all  circumstances,  but  es- 
pecially when  the  furnace  gases  are  to  be  used  for  heating  the  blast,. 
or  the  boilers,  and  when  the  furnace-top  is  closed.  Calcination  will 
also  prove  to  be  of  advantage  with  the  Iron  Mountain  and  Pilot 
Knob  ores,  as  well  as  in  some  measure  with  the  Shepherd  Mountain 
and  Central  Missouri  ores.  Wherever  raw  Goal  is  used  in  the  furna- 
ces, the  calcination  may  be  elFected  by  the  waste  gases,  without  addi- 
tional fuel. 


CHAPTER    XXXIV. 


Prof.  G,  (J.  Broadhead,  State  Geologist : 

Sir — I  have  the  honor  to  herewith  submit  a  report  of  examinations  made  in  tlie 
"Lead  District  of  Soutli-East  Missouri,''  during  the  lattel'  part  of  spring  and  summer 
of  1873. 

I  would  talie  this  opportunity  of  tendering  thanks  to  Messrs.  Scott  and  Lock- 
wood,  of  Mine  LaMotte,  and  their  Superintendent,  Mr.  Allen,  to  IMr.  Frank  Pratt,  of 
Valle  Mines,  and  to  Mr.  Fox,  of  "  Fox  Mines,"  at  Fredericktown,  and  to  many  others, 
for  kind  attention  and  much  valuable  information. 

Very  respectfully, 

AssH  on  State  Survey. 


LEAD    MINES-SOUTH-EAST     MISSOURI 


BY   J.     K.   G4GE, 


The  Lead  Districts  of  Missouri  embrace  not  only  the  most  impor- 
tant deposits  of  this  ore  on  the  western  continent,  but  by  the  late 
discoveries  of  the  enormous  deposits  in  Morgan,  Newton  and  Jasper 
counties,  would  seem  to  entitle  her  to  the  claim  of  being  ranked  as 
the  richest  and  most  important  Lead  region,  as  far  as  yet  known,  in 
the  world. 

Besides  the  Lead  mines  of  the  Mississippi  Valley,  there  are  none  of 
much  commercial  value  except  those  of  the  European  Continent  and 
the  British  Isles,  but  neither  the  mines  of  Spain,  Germany  or  Eng- 
land, nor  any  of  those  in  our  sister  States,  have  ever  yielded  within 
a  given  area  such  quantities  of  Lead-ore  as  has  lately  been  mined  in 
Morgan,  Newton  and  Jasper  counties. 

The  Lead  deposits,  besides  possessing  interest  to  the  land  owners, 
the  capitalist  and  the  economist,  present  in  their  varied  geological 
distribution,  their  mode  of  occurrence  as  layers,  impregnations,  stoch 
werh  and  veins,  and  the  paragenesis  of  associate  minerals,  a  study  of 
especial  interest  to  the  Geologist. 

The  Lead  deposits  of  Missouri  are  divided  into  three  great  dis- 
tricts. Middle,  South-west  and  South-east.  I  examined  a  number  of 
mines  in  the  South-east  District. 

This  Lead  mining  region  is  principally  confined  to  Franklin,  Jef- 
ferson, Washington,  St.  Francois,  St.  Genevieve  and  Madison. 

I  have  thought  it  advisable  for  a  better  understanding  of  the  sub- 
ject, to  render  my  report  under  the  following  order  of  arrangement  : 
Divisions  A,  B.  C. 

A.  This  division  contains  a  general  description  of  the  topo- 
graphical features  of  the  South-eastern  District  and  the  geology  taken 
as  a  whole,  then  a  general  idea  of  the  mode  of  occurrence  of  the  met- 
alliferous ores,  the  different  forms  in  which  they  are  found,  the  para- 
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genesis  of  associate  minerals,  and  as  far  as  advisable  the  relations 
which  these  forms  geologically  and  mineralogically  bear  to  each  other 
and  the  rocks  in  which  they  are  found. 

B.  This  division  will  comprise  a  detailed  description  of  special 
deposits,  showing  the  geograi)hical  location  of  the  mines,  the  topograph- 
ical and  geological  features  of  the  District,  an  account  of  the  mining 
and  smelting  operations  of  each  mine,  with  a  description  of  the  dres- 
sing floors  and  furnaces,  and  as  far  as  could  be  obtained,  statistics 
showing  the  amount  of  ore  raised,  smelted  and  shipped  ;  with  cost  of 
mining  the  ore,  facilities  for  transportation,  and  cost  of  placing  the 
products  of  the  mines  on  the  market. 

0.  This  division  will  contain  a  summary  of  the  Lead  mining  sta- 
tistics in  tablet  form,  showing  amount  of  Lead  raised  and  smelted. 
Then  a  special  mine  will  be  described;  showing  the  manner  of  the  op- 
eration and  the  cost  of  mining,  dressing  and  smelting  the  ore  ;  the  va- 
rious furnaces  will  be  described,  and  an  estimate  of  the  cost  of  their 
erection — with  some  suggestions  as  to  the  most  economical  and  judi- 
cious method  of  carrying  on  mining  and  smelting  operations. 


DIVISION  A. 

This  region  embraced  in  the  South-eastern  District,  is  very  broken 
and  hilly,  traversed  by  ridges  not  more  than  two  hundred  feet  in  height, 
but  with  an  occasional  knob  which  rises  higher.  The  region  contains 
a  great  many  fertile  valleys,  well  adapted  for  agricultural  purposes, 
irrigated  by  an  innumerable  number  of  streams  too  small  for  naviga- 
tion, but  invaluable  to  the  miner,  as  they  furnish  inexhaustible  and 
unvarying  supplies  of  water  for  mining  operations.  If  Crawford  county 
is  excluded  from  this  district,  the  Lead  deposit  would  then  begin  in 
the  southern  half  of  Franklin  county,  extending  west  into  Jefferson 
oounty,  with  a  width  of  about  twenty-five  miles,  then  striking  south- 
east, somewhat  increasing  in  width  in  the  southern  part  of  Washing- 
ton, but  retaining  25  miles  as  an  average  width,  extending  on  through 
St.  Francois,  taking  in  the  western  half  of  St.  Genevieve  and  the 
northern  half  of  Madison,  making  an  area  of  about  25  miles  in  width 
by  about  100  in  length.  This  whole  area  is  not  by  any  means  entirely 
underlaid  by  Lead  deposits,  nor  does  it  necessarily  follow  that  the 
country  lying  outside  the  boundary  line  of  this  district  is  entirely  de- 
void of  Lead-ore,  for  in  portions  of  Iron  county,  south  half  of  Madison, 
and  in  parts  of  Bollinger,  I  have  seen  the  occurrence  of  the  mineral, 
but  in  such  small  quantities  as  not  to  entitle  them  to  be  included  in 
this  District. 
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The  geological  formation  of  this  district  is  almost  entirely  com- 
posed of  a  subdivision  of  Lower  Silurian,  known  in  Missouri  as  the 
Third  Magnesian  Limestone  (occasionally  capped  by  the  Second  Sand- 
stone. This  is  almost  the  principal  rock  of  Franklin  county,  where 
little,  if  any,  igneous  rocks  occur.  This  same  Third  Magnesian  Lime- 
stone extends  on  through  Washington,  Jefferson,  St.  Francois  and 
Madison,  and  fills  all  the  valleys  of  the  Porphyry  mountains  of  Iron 
county.  The  formations  of  the  above  named  counties,  (except  Iron,, 
which  is  chiefly  igneous,)  though  principally  of  sedimentary  origin^ 
still  contain  igneous  rocks  which  are  frequently  met  with,  especially 
as  ridges  commencing  in  the  southern  part  of  Washington  and  extend- 
ing on  through  the  south-western  portion  of  St.  Francois  into  the 
southern  part  of  Madison.  These  igneous  rocks  are  more  rarely  met 
farther  east,  but  sometimes  occur,  as  in  the  form  of  Granite  at  Knob 
Lick,  St.  Francois  county,  or  as  Porphyry  at  several  points.  There  is 
a  Porphyry  ridge  to  be  seen  cropping  out  near  the  Bluff  Diggings  at 
Mine  LaMotte.  The  ridge  can  be  traced  several  hundred  yards;  it 
has  a  strike  of  N.  W.  S.  E.  Porphyry  is  also  to  be  seen  on  the  rail» 
road  at  several  points  above  Mine  LaMotte  Station. 

The  igneous  rocks  of  this  region  are  older  than  the  overlying 
stratified  rocks;  for  wherever  they  come  in  contact  the  latter  lie 
against  the  former  in  horizontal  beds— in  most  cases  with  scarcely  any 
perceptible  dip,  showing  no  indication  of  disturbance  in  position  or 
change  from  metamorphic  action. 

Though  there  have  been  no  changes  since  the  deposition  of  these 
rocks  from  internal  action,  the  changes  in  denudation  produced  by 
the  forces  of  nature,  both  mechanical  and  chemical,  have  been  pro- 
digious. The  Porphyry  ridges  have  been  worn  down  and  ravines 
formed  in  their  sides,  which  have  afterwards  been  filled  by  the  wash- 
ing down  of  the  decomposed  mineral  forming  the  mass.  Then  the 
Silurian  sea  came  and  deposited  the  Third  Magnesian  Limestone  and 
afterwards  the  Second  Sandstone  was  formed.  The  latter  has  almost 
entirely  disappeared,  but  remnants  of  old  beds  are  frequently  found 
capping  the  Limestone  ridges.  Rains  and  chemical  action  have  worn 
deep  ravines  of  several  hundred  feet  in  the  Limestone,  thus  bringing 
about  a  complete  change  in  the  aspect  of  the  country  since  the  first 
deposition  of  the  rocks. 

The  Porphyries  of  this  region  are  very  silicious  and  so  hard  that 
they  cannot  be  worked  to  advantage,  but  the  Granites,  especially  those 
of  Knob  Lick  district,  are  of  the  best  quality  for  building  purposes, 
being  of  a  gray  color,  very  much  in   appearance  like  the  Yermont 
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Granite,  is  easily  worked,  and  as  it  takes  a  beautiful  polish,  is  ^^ell 
adapted  to  ornamental  and  monumental  purposes. 

The  Limestones  of  this  region  sometimes  vary  much  in  color,  tex- 
ture and  quality.  Most  of  them  can  be  used  as  rough  material  for 
building  purposes,  while  a  large  per  centage  is  adapted  to  the  manu- 
facture of  Lime  and  Cement.  The  formation  is  almost  entirely  devoid 
of  fossils.  I  found  but  a  single  species,  (a  Lingida^)  which  occurs  in 
considerable  numbers  inclosed  in  a  Clay  Slate  in  the  Lead-bearing 
rock  at  Mine  LaMotte. 

The  Lead-bearing  Limestone  is,  throughout  the  whole  district, 
very  similar  in  character,  more  usually  of  a  light-gray,  sometimes 
owing  to  the  presence  of  a  greater  quantity  of  Dolomite  passes  into 
different  shades  of  yellowish  gray,  very  uniform  in  its  crystalline  tex- 
ture, though  at  times  so  dense  as  to  appear  compact,  yet  the  crystal- 
line particles,  though  very  minutO;  still  exists,  as  can  be  seen  under 
the  glass.  Frequently  cavities  occur  both  in  the  dense  crystalline 
and  in  the  more  granular  portions  of  the  rock,  containing  crystals  of 
Galena,  Copper  Pyrites,  Iron  Pyrites,  Calcite  and  Dolomite. 

In  its  physical  character,  the  Limestone  appears  to  be  very  uni- 
form throughout  the  district  Analyses  made  by  Chauvenet  and  Blair 
show  the  rock  to  contain  the  Carbonate  of  Lime  and  Carbonate  of 
Magnesia  nearly  in  the  proper  proportion  for  forming  Dolomite. 

Limestone  from  Iron  County. 


Insoluble  silicious 

Peroxide  of  Iron 

Carbonate  of  Lime 

Carbonate  of  Magnesia 


A. 


5.11 

4.67 
47.50 
42.19 


B. 


3.85 
1.07 

52.50. 

42.56 


C. 


2.06 
none. 
54.32 

43.82 


This  Limestone  (especially  B)  is  very  similar  to  the  Galena  Lime- 
stone of  Iowa  and  Wisconsin,  as  seen  from  the  following  analysis  taken 
from  Wisconsin  Report: 

Lhriestone  froin  Thibuque, 

Insoluble , 2.46 

Carbonate  of  Iron 1^35 

Carbonate  of  Lime 52.00 

Carbonate  of  Magnesia ,,. 43.93 
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I  found  it  impossible  to  take  different  portions  of  the  Limestone 
series  and  so  connect  them  as  to  calculate  the  entire  thickness  of  the 
Lead-bearing  rocks^  and  I  can  only  say  that  we  proved  the  Magnesian 
Limestones  to  reach  as  high  as  the  300  foot  contour  line  along  the 
ridges;  and  at  a  different  point,  where  the  country  was  comparatively 
level,  a  shaft  was  sunk  180  feet  before  coming  to  the  Lead-bearing 
Limestone,  thus  indicating  a  thickness  of  four  or  five  hundred  feet. 


MINERALOGY. 
The  ores  of  the  Lead  district  are: 


f 


Galena— Sulphuret  of  Lead. 

Lead  Ores -|    Cerussite — Carbonate  of  Lead. 

L  Pyroniorphite — Phosphate  of  Lead. 


CoppEiR  Ores {    A  mixture  of  the  Sulphuret  and  Carbonate. 

Calamine — Carbonate  and  Silicate  of  Zinc* 


■{ 


Zinc  Ores.. 

Blende— Sulphuret  of  Zinc. 

Nickel  and  Cobalt  Ores. 

There  are  a  great  many  minerals,  as  Quartz,  Calcareous  Spar,  Iron 
Pyrites,  etc.,  which  occur  associated  with  the  above-mentioned  ores,, 
but  a  description  is  omitted  as  they  are  of  no  practical  importance. 

LEAD    ORES. 

Sulphuret  of  Lead— universally  known  to  th 3  miners  of  the  West 
as  "mineral."    When  perfectly  pure,  Galena  contains  : 

Sulphur 13,34  per  cent. 

Lead 86.66  per  cent. 

The  Galena  of  the  Mississippi  Valley  is  remarkably  pure,  and  in 
this  State  has  a  specific  gravity  of  7.3  to  7.6,  possesses  a  very  charac- 
teristic cubic  cleavage,  a  bright  metallic  lustre  and  Lead  color.  By 
these  qualities  it  may  be  readily  distinguished  from  all  other 
minerals. 

It  is  frequently  found  crystalized  in  the  form  of  cubes,  and  occa- 
sionally as  octahedrons,  this  is  especially  the  case  in  the  cave  depos- 
its, but  the  most  common  occurrence  is  in  the  dense,  massive  form^ 
and  both  in  the  crystalline  form  and  general  occurrence,  the  Galena  of 
the  Mississippi  Valley  presents  a  remarkable  uniformity.    Wherever 
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the  crystalline  faces  have  had  an  opportunity  to  develop  themselves^, 
they  have  crystallized  as  cubes  without  modifications,  except  occa- 
sionally the  corners  of  the  cubes  are  cut  off  by  the  planes  of  the  octa- 
hedron; it  is  also  the  characteristic  of  the  cubes,  when  found  in  the 
caves  or  Clay  diggings,  that  the  surface  of  the  cubes  are  of  a  dull, 
lead  lustre,  with  a  rough,  corroded  appearance.  This  rule  only  holds 
good  in  the  case  of  the  cave  and  similar  formations,  for  in  the  cavities 
of  the  mineral  bearing  rock  of  Mine  LaMotte,  I  have  observed  beau- 
tiful brilliant  cubes  sometimes  plain,  and  again  with  the  derived  forms 
of  the  regular  system,  from  the  microscopic  size  to  an  inch  square  ; 
besides  the  cube  I  saw,  but  more  rarely,  the  octahedron  and  dodeca- 
hedron. These  small  crystals  are  called  by  the  miners  "  dice  mineral,'^ 
large  crystals  "  cog  mineral,"  and  when  indistinctly  crystallized^ 
"chunk  mineral;"  where  the  terms  of  "sheet  mineral"  or  '^ block 
mineral,"  are  applied  to  large  masses  of  ore  inclosed  in  the  rock,  or 
lying  loose  in  the  caves. 

The  ores  of  Missouri  are  remarkably  free  of  Silver,  as  may  be 
seen  from  a  list  of  analyses  made  from  more  than  twenty  fine  speci- 
mens taken  at  different  points,  and  given  by  Dr.  Litton  on  page  IS, 
Volume  2,  of  the  Missouri  Geological  Keport  for  1855,  the  per  centage  of 
Silver  usually  averaged  from  00.1  to  00.2,  that  is  less  than  one  ounce  to 
the  ton,  being  too  small  to  repay  for  its  separation. 

On  the  Continent,  where  labor  is  cheaper,  ores  containing  7  or 
Bounces  of  Silver  to  the  ton,  can  be  desilverized  with  profit^  and, 
although  the  igneous  rocks  of  our  State  may  contain  Galena  sufficiently 
argentiferous  to  justify  separation,  it  can  be  seen  by  the  analysis 
made  from  the  Lead-ores  of  the  Limestones,  that  we  have  not  yet 
found  Galena  sufficiently  rich  for  that  purpose. 

CEEUSSITE, 

Carbonate  of  Lead,  or  more  universally  known  to  miners  as  "  Dry- 
bone."  This  mineral  is  found  in  considerable  quantities  in  the  vari- 
ous mining  localities  of  the  world,  and  is  of  some  commercial  import- 
ance; when  found  in  quantity,  is  a  very  valuable  ore.  It  was  atone 
time  mined  and  smelted  at  Mine  LaMotte,  but  owing  to  the  large  quan- 
tities of  Galena  found,  it  has  lost  nearly  all  its  economic  importance. 
When  found  in  Missouri,  it  is  usually  in  the  Lead  bearing  veins,  or  in 
the  loose  Clay  near  the  surface,  and  is,  no  doubt,  of  secondary  forma- 
tion, being  a  product  from  the  decomposition  of  the  Galena. 

•Its  chemical  composition  consists  of  Carbonic  Acid,  16.4,  and 
Oxyde  of  Lead,  83.6,  or  77.7  per  cent.  Metallic  Lead.  When  pure  and 
crystallized,  is  generally  white,  but  often  gray,  brown  or  black,  of  a. 
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diamond  lustre;  specific  gravity,  6.4.  When  uncrystallized,  it  has  the 
appearance  of  dry  hones^  and  breaks  with  a  conchoidal  fracture;  when 
found  in  any  quantity,  it  is  usually  in  the  latter  form.  Very  beautiful 
crystals  of  this  mineral  occur  coating  the  Galena  in  the  crevices  at 
Mine  LaMotte,  but  the  finest  specimens  I  saw,  were  found  at  the  Valle 
Mines.  On  breaking  large  cubes  of  Galena,  I  frequently  found  them 
hollow  with  the  interior  walls  lined  with  crystals  of  Oerussite  and  An- 
glesite  ;  these  two  minerals  also  frequently  occurred  in  the  cavities  of 
the  solid  masses  of  Galena  taken  from  the  caves  at  the  Valle  Mines, 
but  in  the  latter  case  the  minerals  did  not  posses  the  bright  diamond 
lustre  as  seen  in  the  hollow  crystals. 

ANGLESITE, 

Sulphate  of  Lead.  This  mineral  is  in  its  mode  of  occurrence  very 
similar  to  the  Carbonate,  but  more  rarely  found;  like  the  latter,  it  is 
produced  from  the  decomposition  of  the  Sulphuret;  when  pure,  con- 
sists of  26.4  of  Sulphuric  Acid,  and  73.6  of  Oxyde  of  Lead,  or  68.28  per 
cent,  of  Metallic  Lead. 

ZINC    ORES. 

The  ores  of  Zinc  are  quite  as  numerous  as  those  of  Lead,  but  the 
former  metal  like  the  latter,  for  commercial  purposes,  is  nearly  all  ob- 
tained from  a  very  few  ores,  the  most  important  of  which  are  Zinc 
Blende,  (Sulphuret  of  Zinc,)  the  Carbonate  of  Zinc  and  the  Silicate  of 
2inc. 

The  ores  of  Zinc  like  those  of  Lead,  are  distributed  throughout 
nearly  all  of  the  geological  series,  and  scattered  through  nearly  every 
mineral  district,  but  the  principal  supply  of  the  metal,  for  commer- 
cial purposes,  is  furnished  by  a  few  localities.  In  reference  to  their 
geological  position  the  Zinc  ores  are  divided  into  two  classes :  the  first 
includes  all  of  the  Zinc  ores  occurring  in  the  regular  veins  of  the  older 
rocks,  and  associated  with  other  metalliferous  deposits. 

The  second  mode  of  occurrence,  and  in  fact,  the  only  one  of  real 
importance,  at  least  in  Missouri,  is  that  occurring  in  the  Third  Mag- 
nesian  Limestone  of  the  Lower  Silurian.  The  Zinc  ore  deposits  of 
Missouri  are  seldom  found  alone,  they  usually  occur  associated  with 
Galena  in  the  cave  formation.  The  principal  localities  furnishing 
Zinc-ore,  are  the  Granby  and  Joplin  Districts,  and  the  Valle  Mines. 

Zinc  Blende, 

Or  Black-jack,  is  composed  of  33.10  parts  of  Sulphur,  and  66.90  of 
Zinc. 
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It  is  frequently  found  in  beautiful  crystals,  as  in  the  South-west, 
and  when  pure,  is  transparent  and  of  a  white  or  of  a  fine  honey  color, 
with  a  resinous  lustre  ;  it,  however,  almost  invariably  contains  more 
or  less  Iron,  which  causes  it  to  become  opaque  and  change  to  a  dark- 
brown  or  black  color,  and  it  is  under  this  form  known  to  miners  as 
Black-jack. 

The  Sulphuret  of  Zinc,  next  to  the  Sulphuret  of  Lead  and  Iron,  is 
one  of  the  most  widely  diffused  minerals  in  the  West;  but  as  a  long 
and  careful  roasting  is  necessary  in  order  to  free  the  ore  from  its  Sul- 
phur, and  necessarily  the  process  becoming  very  expensive,  this  ore 
is  yet  but  little  used  in  the  West  for  the  production  of  the  metal,  nor  is 
it  necessary,  as  the  Carbonate  and  Silicate  occur  in  such  profusion,  and 
<3an  be  smelted  so  much  more  cheaply. 

A  specimen  of  Black-jack,  analyzed  by  Dr.  Chandler,  gave  : 

Zinc ...' 66.87 

Iron.. 79 

Sulphur 33.41 

insoluble trace. 


100.57 
SILICATE    OF    ZINC, 

Known  to  the  Mineralogist  as  Calamine,  (electric,)  or  Galmei,  and  to 
the  miner  as  "Dry  Bone,'-  usually  occurs  crystallized,  associated  with 
the  Lead  ores  ^n  the  cave  formation. 

This  mineral  crystallizes  in  the  Prismatic  System,  and  occurs  here 
in  very  small;  fine  crystals,  fixed  on  the  inner  walls  of  cavities,  whose 
incrustation  are  found  of  the  same  material,  but  in  a  dense  uncrystal- 
lized  mass,  has  a  specific  gravity  of  3.35;  hardness  about  the  same  as 
the  brown  Hematite,  usually  colorless,  but  occasionally  passing  into 
different  shades  of  yellow  and  gray — as  at  Granby  and  Valle  Mines — 
generally  very  transparent,  with  a  glassy  lustre.  The  crystals  through 
heating  acquire  polarity;  the  positive  pole  being  at  the  upper  and  the 
negative  pole  at  the  lower  end  of  the  crystal.  When  pure,  this  sili- 
cious  Oxide  of  Zinc  contains,  according  to  the  analyses  of  Berzelius, 
7.5  per  centage  of  water,  25.5  of  Silica  and  67.0  Oxide  of  Zinc.  This 
is  one  of  the  most  important  of  the  Zinc  ores,  and  furnishes  a  very 
large  per  centage  of  the  Zinc  of  commerce.  It  is  certainl3''  by  far 
the  most  abundant  and  valuable  ore  in  Missouri  for  the  extraction  of 
the  metal. 

a.s— 39. 
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CARBONATE    OF    ZINC, 

Zinc  Spar,  or  Smithsonite,  and  also  called  "  Dry  Bone  "  by  the  miners. 
This  Zinc  ore  is  very  similar  in  general  appearance  to  the  Silicate.  It 
differs  by  crystallizing  in  a  different  system,  (the  Hexagonal,)  being  a 
half  degree  softer,  less  brilliant  in  its  lustre  and  heavier,  possessing  a 
specific  gravity  of  4.1  to  4,5.  It  is  very  readily  distinguished  from  the 
Silicate,  as  it  contains  carbonic  acid,  and  the  addition  of  muriatic  acid 
immediately  causes  effervescence.  When  pure,  according  to  Berthier^ 
it  contains  35.5  of  carbonic  acid  and  64.5  of  Oxide  of  Zinc.  Before 
the  Blow-pipe  it  soon  looses  its  carbonic  acid,  and  then  acts  as  Oxide 
of  Zinc. 

This  is  probably  tha  most  important  of  all  the  Zinc  ores,  and  from 
which  most  of  the  metal  of  commerce  is  derived.  In  Missouri  it  is  in- 
variably associated  with  the  Silicate,  though  not  so  abundant;  is  fre- 
quently found  in  crystals,  though  the  largest  masses  occur  in  an  earthy, 
friable  form,  and  generally  contain  impurities,  especially  the  Oxide  of 
Iron. 

This  Carbonate,  like  the  Silicate,  derives  its  name  of  "  Dry  Bone '' 
from  its  cellular,  bone-like  textuie,  which  is  so  characteristic  of  both 
when  found  in  the  massive  form. 

The  mode  of  occurrence  and  general  appearance  of  the  Carbonate 
of  Zinc  would  seem  to  demonstrate  that  this  mineral  is  of  secondary 
origin.  It  is  almost  invariably  found  associated  with  the  Sulphuret  of 
Zinc,  ('^Blende,")  occurring  as  pseudomorphs  after  this  mineral,  and 
frequently  gradual  transition  from  the  Sulphuret  into  the  Carbonate 
can  be  observed  in  the  same  mass,  without  any  of  the  peculiarities  of 
structure  being  changed.  The  changes  always  begin  on  the  outer 
surfaces,  and  frequently  when  the  transition  has  not  proceeded  through 
the  entire  mass.  If  the  piece  is  broken,  a  nucleus  of  Sulphuret  is 
found  in  the  interior, 

ZINC-BLOOM 

Is  another  of  the  Zinc  ores.  I  observed  it  at  the  Valle  Mines  as  an  in- 
crustation on  the  Carbonate.  It  contains  71.28  per  cent,  of  Oxide  of 
Zinc,  but  as  it  occurs  in  such  small  quantities  it  possesses  no  economic 
value, 

SULPHURET    OF    COPPER 

Is  found  in  considerable  quantities  in  the  Mine  LaMotte  property,  as- 
sociated with  Lead,  Nickel  and  Cobalt  ores.    The  Lead  is  separated^ 
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and  a  matt  formed  of  the  Copper,  Nickel  and  Cobalt,  and  in  this  shape 
barrelled  and  shipped  to  Europe,  where  these  metals  are  separated 
and  sold  at  immense  profits. 

There  is  no  reason  why  furnaces  should  not  be  built  here  for  their 
separation,  thus  adding  large  profits  to  the  owners  and  wealth  to  the 
State. 

IS^ICKEL    AND    COBALT. 

Besides  the  Zinc  and  Copper  ores,  the  only  metalliferous  deposits 
of  any  importance,  associated  with  the  Galena,  are  the  Mckel  and  Co- 
balt ores.  These  ores  occur  intimately  mixed  with  the  Galena,  in  more 
or  less  quantities,  throughout  the  whole  formation  at  Mine  LaMotte; 
very  little  of  the  Galena  being  entirely  free  from  some  traces.  These 
two  ores  occur  in  two  forms,  one  as  a  very  soft,  blue,  earthy  mass, 
sometimes  mixed  with  the  Galena,  in  seams,  and  again  cemented  in 
cavities,  and  again  as  small  crystals  in  the  Clay-slate  between  the  beds 
of  Limestone.  The  two  ores  occur  as  Sulphurets  and  Arseniurets,  and 
will  be  more  particularly  described  under  a  detailed  description  of 
the  Mine  LaMotte  Mines. 

Nickel  is  a  very  useful  metal,  as  it  enters  into  combination  with 
other  metals,  forming  valuable  alloys,  the  most  important  of  which  is 
German  Silver,  formed  by  the  addition  of  8  parts  Copper  to  3  of  Nickel 
and  3^  of  Zinc.  As  the  proportion  of  Nickel  increases  the  whiter  be- 
comes the  metal;  besides,  the  proportion  being  changed,  other  metals 
can  be  added,  forming  different  products. 

Cobalt  also  forms  several  valuable  alloys  with  the  different  metals ; 
but  its  principal  value  lies  in  its  property  of  imparting  beautiful  and 
various  shades  of  permanent  blue  to  glass-ware. 

The  Lead  ores  of  the  United  States  are  profuselj^  scattered  through- 
out the  country,  especially  in  the  Mississippi  Valley,  and  have  yielded 
a  larger  revenue,  for  the  amount  of  capital  and  labor  invested,  than 
any  other  metal  except  Gold  and  Iron,  (possibly  the  mining  of  Silver 
and  Coal  have  been  equally  as  remunerative).  Though  the  Lead  ores 
are  widely  scattered  throughout  the  country,  the  paying  mines  are 
embraced  in  a  comparatively  small  district,  being  principally  situated 
in  the  two  regions  known  as  the  Upper  Mississippi  and  Lower  Missis- 
sippi regions,  the  former  comprising  Wisconsin,  Iowa  and  Illinois,  the 
latter  chiefly  confined  to  Missouri, 

HISTORY  OF  LEAD  MINING  IN  MISSOUEL 

The  first  excitement  on  the  subject  of  mining  was  created  by  the 
famous  expedition  of  LeSeur,  which  passed  up  the  Mississippi  in  1700, 
but  active  operations  did  not  commence  until  1720,  when  under  a  pat- 
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ent  granted  to  Law  for  the  exclusive  privilege  of  mining  through  the 
Mississippi  Valley,  Eenault  and  LaMotte  commenced  their  explo^ 
rations;  they  were  rewarded  by  numerous  discoveries  of  Lead  de- 
posits, the  most  important  of  which  were  the  mines  of  Mine  LaMotte 
and  the  different  localities  in  the  neighborhood  of  Potosi,  but  the 
Company  was  sorely  disappointed  in  not  finding  Gold  and  Silver, 
which  were  reported  to  exist  so  abundantly,  and  for  which  purpose 
the  Company  had  been  chartered  and  organized. 

GEOLOaiCAL     POSITION    OF  THE    LEAD    OEES, 

The  geological  position  of  these  metalliferous  deposits,  as  previ- 
ously stated,  is  confined  to  the  Third  Magnesian  Limestone,  (a  sub- 
division of  the  Lower  Silurian)  and  to  the  Clay  deposits  imbedded  in 
the  superficial  soil,  immediately  overlying  the  Limestone  ;  in  the  latter 
position  the  masses  of  ore  are  called  '' float-mineral,"  and  when  suf- 
ficintly  concentrated,  pay  large  returns  on  the  capital  invested  and 
the  labor  expended,  but  the  ore  is  very  irregularly  distributed,  and 
this  kind  of  mining,  termed  "  Clay-Digging,"  is  very  uncertain.  As 
the  "Clay-Digging"  of  the  South-east  is  such  an  unimportant  feature 
in  the  economic  Lead  mining  of  that  district,  a  detailed  description  of 
this  mode  of  occurrence  will  be  omitted.  I  have  arranged  the  mode 
of  occurrence  of  the  Lead-ores  in  this  district  under  the  following 
heads  : 

DEPOSITS    IN    LIMESTONE. 

I.  "  Disseminated  ore." 

£1.  Deposits  in  ''flat-sheets." 

III.  Deposits  in  "vertical-lissures." 

TV.  Deposits  in ''horizoDtal-fissures." 

The   Disseminated  Lead-ore 

Usually  occurs  in  a  stratum  of  Limestone,  varying  from  2  to  6  feet,  oc- 
casionally reaching  a  thickness  of  15  or  20.  The  beds  of  Limestone 
are  nearly  horizontal,  usually  having  a  dip  of  8  to  10^  but  rarely  does 
the  inclination  become  greater. 

The  Galena  in  this  formation  seldom  occurs  alone,  but  is  usually 
associated  with  Iron  and  Copper  pyrites,  and  at  some  points  in  con- 
siderable quantities,  and  in  some  cases,  as  at  Mine  LaMotte,  Cobalt 
and  Nickle-ores  occur. 

Fig.  70,  taken  at  Mine  LaMotte,  will  give  an  idea  of  this  mode  of 
occurrence. 
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a. 


b. 


Figure  70. 

Kepresents  the  roof-rock,  wbich  is  a  dense,  almost  white,  crystalline  Lime- 
stone, 10  feet  thick. 


A  Limestone  10  inches  thick,  very  similar  in  character  to  the  roof-rock,  but 
containing  small  blotches  of  Galena  disseminated  throuo-h  the  rock 
c.    Represents  the  true  "Lead-rock"  of  this  region,  here  in  "this  cross  sec- 
tion given  as  only  19  inches  in  thickness,  this  being  the  case  at  the  point 
where  the  sketch  was  made,  but  this  '-Lead-rock"  throughout  the  Dis- 
trict varies  very  much  in  thickness,  this  is  especially  the  case  at  Mine 
LaMotte,  where  it  changes  in  a  short  distance  from  2  or  3  feet  to  8  and 
10,  and  at  some  points  has  reached  a  thickness  of  20  feet,  the  whole 
mass  of  roek  containing  the  mineral  in  sufficient  quantities  for  mining. 
This  stratum  besides  being  very  rich  in  Galena  at  certain  points,  con- 
tams  Copper  pyrites  in  considerable  quantities. 
d.    Eepresents  a  4  inch  Clay  Slate,  which  widens  and  diminishes  in  thickness 
more  or  less  throughout  the  mines  of  Mine  LaMotte ;  this  Slate  is  very 
interesting,  as  it  contains  the  only  organic  remains  (a  Lingula.)  I  have 
observed  in  the  formation ;  it  is  also  the  depository  of  the  only  crystal- 
lized specimens  of  the  Nickel  and  Cobalt  ores.    I  have  observed  in  this 
Slate,  and  especially  under  the  microscope,  beautiful  cubes  of  Cobalt 
glance,  (Cobalt  pyrites.)    These  crystals  have  a  bright  metallic  lustre 
very  much  resembling  Iron-pyrites,  color  almost  Silver  white,  with  a 
reddish  tinge,  and  when  scratched  on  a  rough  surface  of  Porcelain  gives 
a  grayish-black  streak,  has  a  specific  gravity  of  63,  quite  as  hard  as  feld- 
spar, not  being  cut  with  a  knife,  is  very  brittle,  and  easily  crumbling 
under  the  stroke  of  a  hammer. 

This  disseminated  occurrence  of  the  Lead-ore  is  probably  the 
most  valuable  we  have  in  Missouri,  for  although  not  yielding  so  largely 
ma  given  area  as  the  "  Clay  Diggings"  and  "Cave^formations  "  of 
middle  and  South-west  Missouri,  the  mining  is  more  remunerative  and 
certain,  and  the  yield  more  constant. 

Deposits  in  "  Plat-Sheets." 

There  are  two  ways  in  which  the  "  Flat-Sheets  "  occur— one  is 
a  stratum  containing  the  disseminated  ore,  and  is  caused  by  greater 
quantities  of  the  ore  being  concentrated  at  certain  points,  presenting 
the  appearance  of  "sheet-mineral,"  but  when  this  is  the  case  the 
sheets  are  of  small  dimensions,  usually  a  few  inches  in  extent,  rarely 
extending  even  a  few  feet;  but  more  persistent  in  its  extent  is  the 
other  form  occuring  as  "  sheet-mineral  "  in  a  Limestone  containing 
very  little  or  no  disseminated  ore,  and  instead  of  lying  imbedded  di- 
rectly in  the  rock,  the  sheets  are  enclosed  in  horizontal  layers  of 
''Heavy-Spar  "  ('^ Baryta.")  The  sheets  of  mineral  are  usually  from  1 
to  several  inches  in  thickness,  and  though  confined  to  the  bed  in  which 
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they  occur,  are  usually  constant  as  far  as  this  particular  bed  extends. 

"^The  layers  of  "Heavy-Spar"  usually  contain  cavities  filled  with 

crystals  of  Galena,  associated  with  crystals  of  Qaartz  and  calc-spar, 

(dog-tooth  spar.) 

Fig.  71  is  across  section  representing  a  horizontal  deposit. 

a.    Beprcsents  t,he  Magnesian  Limestone. 

h.    Eighteen  inch  es  of  "  Heavy-Spar." 

c.    Sheet  of  Galena  varying  from  a  half  inch  to  2  inches  in  thickness. 

This  sketch  was  taken  at  the  bottom  of  a  shaft  about 30  feet  below 
the  surface,  near  Potosi. 

III.  Vbrtioal  Fissures. 

These  may  be  subdivided  into  "True  Veins,"  "  Gash  Veins,"  and 

"  Stock  Werk." 

a.  A  true  vein  is  a  vertical  opening  almost  invariably  filled  with 
agangue;  and  if  a  Lead  ore  vein  the  gangue  usually  consists  of  Ga- 
lena, frequently  in  crystals,  associated  with  Quartz,  Calc  Spar,  Heavy 
Spar,  Iron  Pyrites,  Copper  Pyrites,  and  not  infrequently  Fluor  Spar> 
ZincBlende,  Silver  ores  and  other  minerals.  The  Lead  ore  found  in 
true  veins  is  usually  so  argentiferous  as  to  pay  for  the  separation  of 
the  Silver,  and  especially  is  this  the  case  when  the  vein  occurs  in  the 
older  crystalline  or  metamorphic  rocks. 

The  "  true  vein  "  is  the  most  important  mode  of  occurrence  of  the 
metalliferous  deposits.  Unlike  all  other  deposits,  they  seldom  give 
out;  in  fact,  I  believe,  no  well  defined  vein  has  ever  been  found  en- 
tirely terminating  in  depth,  though  some  of  them,  as  at  Freiberg, 
Saxony,  have  been  worked  from  the  time  of  the  Romans,  nearly  a 
thousand  years  ago,  and  some  of  the  veins  are  now  worked  at  a  depth 
of  nearly  3,000  feet. 

IV.  HoRizoKTAi.  Fissures. 

The  Lead  ores  of  Missouri,  when  found  in  a  horizontal  position, 
occur  in  "caves,"  "pipe  veins,"  and  "stock  werk." 

"  Cave  For7nation:'-This  mode  of  occurrence  is  one  of  the  most 
interesting  to  the  scientist,  and,  on  account  of  the  quality  and  quan- 
tity of  the  ore  thus  found,  is  one  of  the  most  important  to  the  econ- 
omist. ,  -n 

The  "caves"  are  horizontal  fissures  in  the  rock  which  have  neither 
been  produced  by  internal  agencies,  as  the  "true  veins,"  nor  by  shrink- 
age, as  the  "  gash  veins,"  but  have  been  slowly  produced  by  the  disso- 
lution and  removal  of  the  softer  portions  of  the  rock.  The  formation 
in  which  the  caves  occur  is  composed  of  several  beds  of  Limestone 
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That  bed  in  which  the  Lead  ores  occur  is  invariably  soZ-^e/-  than  either 
the  overlying  or  underlying  strata  of  Limestone,  and  consequently 
water  or  any  solution  percolating  the  rock  seeking  an  outlet  would 
naturally  follow  the  softer  and  more  porous  rock  as  a  conductor ;  the 
solution  acting  upon  the  rock  as  a  solvent  would  dissolve  out  portions, 
until  a  perfect  net-work  of  horizontal  fissures  would  be  formed,  pas- 
sing into  each  other  at  every  angle,  and  varying  in  size  from  a  few 
inches  to  many  feet  in  height  and  width,  according  to  the  nature  of 
the  rock.  After  the  formation  of  these  caves,  which  were  probably 
at  first  open,  water  passed  through,  slowly  refilling  them  by  depositing 
the  various  minerals  held  in  solution.  It  is  possible  that  the  metallif- 
erous deposits  were  formed  synchronously  with  the  formation  of  the 
caves,  as  the  same  water  which  dissolved  the  rock  away  may  have 
also,  at  the  same  time,  held  the  various  minerals  in  solution. 

These  caves  are  sometimes  completely  filled  throughout  all  their 
ramifications,  and  again  portions  will  be  only  partly  filled.  Both  of 
these  occurrences  are  to  be  met  with  at  the  Valle  Mines,  while  again, 
as  IS  the  case  in  Wright  county,  the  caves  are  open  and  sometimes  so 
large  as  to  admit  of  a  person  walking  upright.  In  the  latter  case 
there  is  little  mineral,  which  occurs  usually  in  small  bunches  or  cubes 
along  the  roof  and  sides  of  the  cave.  The  gangue  in  the  filled  caves, 
as  seen  at  Valle  Mines,  consists  of  Galena  surrounded  by  red  Clay  in- 
termixed  with  Oalc  Spar,  Heavy  Spar,  and  detritus  from  the  adjacent 
rock.  JSTot  infrequently,  besides  the  Galena,  are  alternate  layers  of 
other  metalliferous  deposits,  as  Silicate  and  Carbonate  of  Zinc  (called 
by  the  miners  "Drybone";,  and  Sulphuret  of  Zinc,  often  accompanied 
by  Iron  Pyrites  and  brown  Hematite. 

This  association  is  frequently  met  with  at  the  Valle  Mines.  The 
•accompanying  cross  section  represents  this  mode  of  occurrence 
sketched  in  the  mine. 


Figure  7,?. 


a.  Limestone. 

h.  EedClay. 

e.  Silicate  of  Zinc. 

d.  Galena. 

e.  Heavy  Spar. 

/.  Clinlver  Zinc  or  Drybone. 


Fig.  72  is  a  cross  section  representing  the  head  of  a  drift  in  the 
Valle  Mines.  The  drift  at  this  point  was  4  feet  wide  and  five  feet  high 
—some  blasting  being  necessary,  as  the  cave  was  only  3  feet  wide  by 
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2i  feet  in  height.  The  ores  occurring  at  these  points  will  be  more, 
minutely  described  in  Division  B. 

At  another  place,  the  brown  Hematite  occupies  the  place  of  the 
Silicate  over  the  Galena. 

In  these  cave  openings,  mining  is  carried  on  with  great  ease  and 
very  little  labor,  as  the  contents  of  the  caves  are  entirely  removed 
without  blasting.  When  the  caves  are  4  or  5  feet  high  by  several  in 
width,  blasting  can  be  dispensed  with  entirely. 

In  some  of  the  caves,  as  at  Valle  Mines,  the  Zinc  ores  occur  in 
such  quantities  that  it  pays  better  to  mine  for  them  than  for   the 

Galena.  .   . 

The  "pipe  vein"  and  "stock  werk"  formations  were  probably  origi- 
nated by  the  same  agencies.  They  are  very  similar  in  character,  with 
the  exception  that  the  former  is  more  continuous.  In  some  respects- 
they  resemble  the  cave  openings,  but  differ  by  being  confined  to 
smaller  spaces  and  devoid  of  all  gangue  matter,  simply  containing  a 
deposit  of  "  block  mineral. " 

Mining  in  these  two  deposits  is  very  precarious  and  deceptive,  a& 
they  are  very  rich  for  short  distances. 


DIVISION  B. 

DETAILED    DESCEIPTIONS    OF     SPECIAL    MINES. 

Yallb  Mlnes, 

T.  38,  K.  5  E.,  Sees.  7  and  8,  Jefferson  and  St.  Francois  counties. 

The  Valle  Mines  are  situated  nine  miles  south-east  of  DeSoto,  a 
station  on  the  Iron  Mountain  Railroad.  The  property,  about  4,500 
acres,  is  situated  along  the  county  lines— mining  operations  being 
carried  on  in  both  counties.  The  principal  mining  work  is  confined 
to  about  40  acres  on  a  ridge  in  Sec.  7.  On  the  north  and  east  side, 
Galena  predominates,  and  considerable  mining  is  done  by  miners  who 
sell  the  ore  to  the  company  at  a  stated  price.  On  the  west  and  south 
side  of  the  hill  the  Zinc  ores  predominate,  but  are  accompanied  by 
large  quantities  of  Galena. 

A  large  number  of  shafts  have  been  sunk  on  this  and  the  adjoin- 
ing hill,  but  most  of  them  have  been  abandoned.  There  are  now  only 
three  or  four  in  use.  The  principal  one,  known  as  the  "  new  shaft,"  is 
160  feet  deep  and  represented  by  the  following  section : 

Figure  73,  is  a  Section  of  shaft  at  Valle's  Mines. 

This  shaft  is  164  feet  deep,  being  110  feet  above  the  valley;    the 
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floor  rock  of  the  lowest  cave  is  consequently  54  feet  below  the  bed  of 
the  valley. 

In  sinking,  the  shaft  passed  through  6  or  7  feet  of  red  Clay  mixed 
with  Chert  boulders,  then  over  a  hundred  and  thirty  feet  of  Limestone 
of  a  very  hard,  dense  texture,  a  light  cream  shade  being  the  predomi- 
nating color  as  far  down  as  the  roof  of  the  upper  cave  ;  from  this  point 
to  the  floor  of  the  lower  cave,  a  distance  of  about  twenty-five  feet,  the 
Limestone  very  perceptibly  changes  its  character,  being  much  softer 
and  looser  in  texture,  and  disintegrates  much  more  rapidly  than  the 
overlying  rock,  it  is  also  very  porous  containing  a  great  many  cavi- 
ities  filled  with  crystals  of  Calc-spar,  Dolomite  and  Quartz.  Besides 
crystals  in  the  cavities,  the  Limestone  also  shows,  especially  the  por- 
tions which  have  been  exposed  and  partly  undergone  disintegration, 
small  but  well  defined  crystals  of  Dolomite.  This  Limestone,  in 
places,  is  very  silicious,  which  is  very  perceptible  on  weathered  sur- 
faces, the  Limestone  in  part  having  disappeared,  and  the  Silica  depos- 
ited in  the  forms  of  grains  of  Sand.  Frequently  the  Silica  is  met 
in  a  more  concentrated  form,  and  occurs  as  irregular  masses  of  Chert 
or  crystallized  Quartz,  known  to  the  miners  as  ^^  mineral  blossom." 
This  '' mineral  blossom"  is  found  in  large  quantities  lying  scattered 
over  the  surface  of  the  adjoining  hills,  having  been  weathered  out  of 
the  Limestone. 

As  previously  stated,  there  are  a  series  of  three  caves  in  which 
the  mining  operations  are  carried  on,  but  at  present  the  work  is  chief- 
ly  confined  to  the  lowest  cave.  Formerly  a  large  amount  of  Lead  ore 
was  taken  from  the  first  and  second  cave,  but  they  have  now  beea 
nearly  abandoned,  not  because  they  were  exhausted,  but  because  the 
lowest  proves  to  be  so  rich  and  the  yield  is  so  much  greater  on  the 
same  amount  of  labor  expended. 

The  depth  at  which  the  caves  lie  below  the  surface,  depends  upon 
the  point  of  the  hill  at  which  the  shaft  is  sunk. 

At  the  foot  of  the  new  shaft,  there  are  five  drifts  leading  off  in  dif- 
ferent directions  ;  these  drifts  have  been  openings  in  the  rock  produced 
by  the  forces  of  nature  posterior  to  the  deposition  of  the  Limestone, 
the  openings  then  afterwards  filled  by  Clay,  tumbling  rock  and  the  va- 
rious minerals  which  they  now  contain.  These  caves  are  one  G07itinu' 
ous  opening;  observing  no  general  direction,  but  w^inding  on  through 
the  hill  at  all  angles,  continually  crossing  each  other,  forming  a  com- 
plete net-work,  represented  by  a  sketch  of  Dr.  Litton  in  his  Keport 
contained  in  the  Geological  Survey  of  Missouri,  on  Plate  No.  9,  page 
35,  Volume  2. 

These  caves,  although  at  times  greatly  changing  in  size,  never 
completely  close  ;  sometimes  the  chambers  are  reduced  to  the  size  of 
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a  pocket  a  few  inches  in  height  and  width,  and  then  spreading  out 
into  large  rooms  10  or  12  feet  high  and  as  many  feet  wide,  but  they 
usually  are  not  less  than  2  by  3,  nor  greater  than  3  by  5  feet  These 
caves  not  only  form  a  complete  net-work  of  communication  in  each 
distinct  series,  but  the  three  series  are  connected  by  vertical  open- 
ings, called  by  miners  "  chimneys."  These  chimneys  almost  invaria- 
bly occur  where  two  or  more  drifts  cross  each  other,  though  several 
may  cross  without  necessarily  forming  a  chimney.  Another  and 
almost  invariable  result  of  the  crossings  of  these  openings,  is  that 
the  caves  become  much  higher  and  wider,  in  most  instances  forming 
large  chambers. 

The  Limestone  in  which  the  caves  occur,  is  entirely  free  from  all 
traces  of  mineral,  the  deposits  being  confined  exclusively  to  the  open- 
ings which  are  filled  with  red  Clay,  containing  yqvj  irregular  mix- 
tures of  Lead  and  Zinc  ores,  the  first  in  the  form  of  Galena  (Sulphuret 
of  Lead,)  with  a  few  crystals  of  Oerussite,  (Carbonate  of  Lead,)  in  the 
cavities  of  the  Galena,  and  the  Zinc  ore  principally  in  the  form  of  the 
Silicate,  with  a  small  occasional  quantity  of  the  Carbo^nate  ;  also  quite 
frequently  small  quantities  of  Iron  ores  occur  as  Pyrites  and  thin 
sheets  of  brown  Hematite. 

Figure  72  represents  the  occurrence  of  these  minerals;  the  solid 
Limestone  contains  a  fissure  entirely  filled  with  minerals  and  gangue ; 
the  minerals  are  completely  enveloped  by  the  red  Clay,  above  are 
two  thin  folds  of  Silicate  of  Zinc,  separated  from  each  other  and  from 
the  Limestone  by  the  red  Clay  ;  the  folds  of  Zinc  ore  are  sometimes 
perfectly  solid,  being  from  1  to  6  inches  thick,  and  consisting  of  alter- 
nate layers  of  the  same  material  in  very  compact  folds;  again  the 
mass  of  Zinc  ore  is  from  1  to  6  inches  in  thickness,  but  instead  of  be» 
ing  dense,  consists  of  a  thin  crust,  with  a  cavity,  whose  interior  walls 
are  lined  with  beautiful,  brilliant  crystals  of  the  Silicate,  and  occa- 
sionally the  Carbonate  of  Zinc ;  more  rarely  crystals  of  Galena  occur- 
in  the  cavities,  but  in  this  case,  are  invariably  covered  with  a  thin  coat- 
ing of  the  Silicate,  and  not  unfrequently  portions  of  the  cavities  are 
partly  filled  with  red  Clay,  highly  impregnated  with  Oxide  of  Iron  and 
has  the  appearance  of  a  highly  decomposed  brown  Hematite.  Occa- 
sionally Heavy  Spar  (Barytes,)  lies  in  a  dense  mass  in  close  contact 
with  the  Zinc  ore,  but  more  frequently  it  is  associated  with  the  Gale- 
na. Often,  but  not  invariably  immediately  below  the  folds  of  Zinc  ore, 
occur  irregular  masses  of  the  Zinc  ore  in  the  crystallized  form,  as 
pseudormorph  or  Galena. 

The  characteristic  position  of  the  Galena  is  in  dense  unGrystal- 
Ir^ed  or  undeveloped  crystals,  \jmg  under  the  Zinc  ore;  occasionally 
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large  cubes,  several  inches  square,  will  occur,  but  always  of  a  very 
dull,  lustreless  appearance,  usually  covered  by  a  thin  coating  of  the 
Carbonate.  Frequently  crevices  occur  both  in  the  crystals  and  dense 
masses  of  Galena,  and  it  is  in  these  crevices  that  the  beautiful,  bril- 
liaDt  crystals  of  the  Carbonate  and  Sulphate  of  Lead  are  found.  The 
Barytes,  (Heavy  Spar,)  occur  in  close  contact  with  the  Galena,  espec- 
ially is  this  the  case  in  the  western  part  of  the  hill.  The  Heavy  Spar, 
like  the  other  minerals,  lie  loosely  in  the  fissure,  completely  surround- 
ed but  separated  from  the  Limestone  by  the  red  Clay. 

Besides  this  red  Clay  is  another  Clay  called  by  the  miners  "tal- 
low Clay,"  it  is  white,  very  soft,  and  of  a  greasy  feel.  I  have  made  no 
analysis  of  either,  but  presume  both  are  Clays,  (the  Silicate  of  Alu- 
mina,) the  white  being  more  pure,  the  red  owing  its  color  to  the  pres- 
ence of  Oxide  of  Iron.  On  exposure  to  the  atmosphere  both  these 
Clays— lose  some  of  their  moisture  and  become  very  dry  and  brittle- — 
in  a  few  hours  crumbling  away  to  a  powder. 

Besides  the  above  described  minerals,  there  also  occurs  quite  fre- 
quently thin  sheets  of  brown  Hematite,  (probably  a  decomposed  pro- 
duct of  the  Sulphuret,)  and  more  rarely,  irregular,  uncrystallized 
pieces  of  Salphuret  of  Zinc.  I  observed  no  crystal  forms  of  this  latter 
mineral. 

MINING-. 

The  ore,  on  account  of  its  occurring  in  the  fissure,  is  mined  with 
very  little  blasting.  It  is  dug  out  with  picks,  and  loaded  into  cars, 
which  are  run  on  small  trucks  to  the  foot  of  two  different  shafts,  and 
then  raised  to  the  surface  by  horse  power.  Water  not  being  availa- 
able,  steam  power  is  dispensed  with,  and  whims  used  instead.  At  the 
time  of  my  visit,  56  men  were  on  the  pay  roll,  most  of  them  negroes, 
receiving  as  wages  $1.50  to  $1.75  a  day.  Beside  these  men,  employed 
by  the  compan}^,  a  number  of  miners  were  working  on  the  property 
on  their  own  account,  and  paying  a  royalty  oii  the  ore  mined. 

All  the  ore,  except  .the  larger  masses  of  Galena,  which  is  sepa- 
rated by  hand,  is  first  calcined  in.  kilns,  like  Lime  kilns,  12  feet  high, 
with  grate  bars.  Two  charges  of  8  tons  each  are  passed  in  24  hours. 
The  charge  is  made  by  sprinkling  on  thin  alternate  layers  of  Coal 
and  the  ore. 

The  Zinc  ore  which  is  free  from  Galena,  is  hauled  to  De  Soto,  (the 
shipping  point  on  the  Iron  Mountain  Railroad,)  by  wagon,  at  a  cost 
of  25  cents  per  hundred,  and  from  that  point  shipped  to  Carondelet, 
where  it  is  treated  for  metallic  Zinc. 

The  Galena  is  hauled  by  wagon  from   the  mines  to  the  dressing 
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works,  where  the  impurities  are  separated  by  first  crushing,  and  then 
washing  in  jigs  and  in  wash  floors.  When  sufficiently  pure,  the  ore 
is  not  washed,  but  immediately  passed  through  a  crusher^  and  then 
rollers ;  is  then  mixed  with  the  washed  ores,  weighed,  and  then  placed 
on  the  furnaces. 

The  furnaces,  two  in  number,  are  ''Scotch  hearths,"  and  consist  of 
solid  cast  iron  sides  and  bottom,  built  on  a  Limestone  rock  founda- 
tion. The  blast  is  furnished  by  a  No.  6  Sturtevant  blower.  The  en- 
gine also  runs  the  dressing  works. 

There  is  but  one  shift  a  day,  consisting  of  six  hours,  during  which 
time  3,500  pounds  of  mineral  are  smelted  on  each  furnace,  yielding  in 
all,  70  pigs  at  70  pounds  each.  Two  brands  are  produced  from  these 
ores  called  the  "  Vall6"  and  ''  Kozier."  The  former  has  been  picked 
and  dressed,  but  is  not  entirely  free  from  Zinc  ore.  The  Rozier  brand 
is  very  soft,  being  entirely  free  from  Zinc,  and  made  from  the  ''  block 
mineral." 

Beside  the  two  Scotch  hearths,  there  is  a  blast  furnace  which  is 
used  for  treating  slags,  the  refuse  of  the  Scotch  hearths. 

The  Scotch  hearths,  in  producing  70  pigs  of  Lead;   consume  each 

7  bushels  of  charcoal,  and  one-sixteenth  of  a  cord  of  light  wood.  The 
company  cuts  the  wood  at  a  cost  of  75  cents  per  cord,  and  supplies  it 
to  Coal  burners,  who  in  turn  deliver  the  charcoal  to  the  company  at 

8  cents  per  bushel. 

STATISTICS. 

It  is  now  impossible  to  obtain  an  accurate  statement  of  the  total 
amount  of  Lead  ore  produced  by  these  mines,  as  a  perfect  record 
from  1824  to  1854  was  not  preserved ;  but  from  1854  to  1873,  nearly  all 
mined  has  been  recorded,  and  the  following  statement,  though  not 
giving  the  total. amount  may  be  taken  as  a  fair  estimate  of  what  was 
mined  by  the  present  owners,  and  furnished  me  from  the  books  of  the 
company  by  Mr.  Pratt,  the  Superintendent : 

From  1824  to  1830 5^229,146   pounds. 

From  1830  to  1834 5,000,000 

From  1834  to  1839 2,890  959 

From  1839  to  1845 \  ^  2  227  495 

From  1845  to  1850..... i  559,040 

From  1850  to  1854 2,577  137 

"^^^^^ 19,483,777 
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During'  1854 ^oo  Af^y  . 

"=  •—• ^83,407  pounds. 

During  1855 ^22,210         - 

^"™^  1S^6 • 534,357         « ' 

During-  1857 

During  1858 ,.,» 

During  1859 

During  1860 


.  750,000 
.1,089,783 
.  644,985 
.     765,600 


During  1861) 

During  1862  j 1,145,295 

During  1863] 

During  1864}- t  aqp  pot 

During  1865J  ' 1,086,621 

During  1866) 

During  1867^ ....; 1371215 

During  1868J  i-,^/i,^i£> 

^^''''S  1S69 , 35^^42. 

During  1870 372,240 

During  1871) 

During  1872/  842,300 


13,463,648 


Total  amount— 

From  1824  to  1854, 


19,483,777  pounds. 

Prom  1854  to  3873 13,463,648         - 


32,947,425 


Up  to  the  year  1869;  the  Zinc  ores  were  considered  of  no  eco- 
nomic value^  and  were  consequently  thrown  away;  but  since  that 
time  they  ha^e  been  utilized,  and  these  mines  now  furnish  a  large 
per  centage  of  the  ore  from  which  the  metal  is  extracted  in  this  State; 
and  these  Zinc  oreS;  at  present,  yield  larger  profits  to  the  company  than 
the  mining  of  the  Lead  ores. 

The  following  statement  shows  the  amount  of  Zinc  ore  shipped 
by  the  company  during  the  last  three  years  : 

From  1869  to  1872— 

Sliipped  to  the  Missouri  Zinc  Company 2,830,640  pounds. 

Hesselmeyer.... ^  1,858,849 

^^^^^ 1,369,031 

^'  ^'  ^^^^^^^" 2,016,468 

Martindale  &  Eddy 1298  189 

^'^^^^^^^^^^ 's72,'715 

Total  amount  in  three  years ..10  245~822 

BISH    MIN^ES, 

Jefferson    county,  T.  38,  E.  5  E.,  Sec.  18.      These  mines  are  very  near 
the  Vall6  mines,  situated  in  the  adjoining  section,  on  the  same  range 
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of  hills,  and  is  separated  from  the  latter  mines  by  a  slight  ravine. 
The  general  geological  formation  is  very  siaiilar  to  that  at  the  Valle 
mines,  though  the  paragenesis  and  position  of  the  minerals  and  ores 
are  somewhat  dilFerent.  There  are  two  series  of  caves  on  the  same 
level— or  three  at  the  Valle  mines.  The  two  series  are  also  connected 
by  chimneys.  The  Limestone  is  lighter  in  color,  and  more  dense  and 
crystalline  than  at  the  Valle  mines,  and  containing  many  more  cavi- 
ties filled  with  "  mineral  blossom." 

A  great  deal  of  blasting  is  necessary,  as  the  fissures  are  very  small 
and  contain  little  or  no  Clay;  but  are  filled  generally  with  ^' block 
mineraP'  (Galena)-— seldom  in  crystals.  The  Zinc  ore  is  entirely 
wanting.  Occasionally  a  small  quantity  of  Baryta  and  brown  Hema- 
tite is  found»  With  these  differences,  the  formation  very  much  resem- 
bles that  at  the  Vall^  mines. 

Mining. 

The  mining  is  carried  on  in  the  usual  way,  a  driller  and  striker 
working  together.  The  ore  is  conveyed  from  the  head  of  the  drifts  to 
the  shaft  and  raised  by  a  whim.  When  a  sufficient  quantity  of  ore  is 
accumulated  it  is  smelted  in  an  air  furnace.  I  visited  the  mines  sev- 
eral times  but  was  unable  to  procure  any  statistics  in  regard  to  the 
amount  of  mineral  raised  or  smelted, 

AVON    MINES, 
Or  Saline  Valley  Mining  Company,  Ste.  Genevieve  county,  T.  ;^5,  E.  T 
E.,  Sec.  12. 

The  geological  formation  at  this  point  is  very  similar  to  that  of 
Mine  LaMotte.  A  similar^  Magnesian  Limestone  occurs,  contain- 
ing disseminated  Galena,  though  the  occurrence  of  the  Galena  is 
on  a  much  smaller  scale  than  at  Mine  LaMotte,  the  seam  of  Lime- 
stone  containing  the  disseminated  mineral  not  being  more  than  two 
feet  thick. 

On  extending  my  examinations  into  the  adjoining  Sections,  I 
found  wherever  the  faces  of  the  rocks  were  exposed,  that  the  valleys 
and  hills  were  underlaid  by  the  Third  Magnesian  Limestone,  the  Lime- 
stone on  the  hills  generally  being  capped  by  the  Second  Sandstone. 
In  the  beds  of  streams  where  the  Third  Magnesian  Limestone  has 
been  subjected  to  the  action  of  water,  impregnations  of  Galena  are 
exposed  showing  the  formation  throughout  to  be  the  same. 

Mining. 

At  the  time  of  my  visit  8  men  were  employed  in  an  open  cut 
blasting  off  the  Limestone  containing  the  Galena.    The  superintend- 
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ent  informed  me  that  thoy  averaged  in  blasting  one  ton  to  the  man 
and  each  ton  of  rock  yielded  500  pounds  of  mineral  rock,  and  2^ 
poundsof  mineral  rock  yielded  5,000  pounds  of  washed  mineral.   This 
IS  20  per  cent.,  an  enormous  yield,  and  I  doubt  if  the  yield  is  so  great 
n  smelting,  5  000  pounds   of  washed  mineral  yields  4,000  pounds  of 
the  metal.    There  were  18  boys  employed  at  |1.12i  a  dly  to  break  the 
rocks  witn  hammers  in  order  to  prepare  it  for  the  rollers.     I  strongly 
advised  the  company  to  procure  a  Blake  crusher  at  a  cost  of  |1,500 
which  would  accomplish  ten  times  the  amount  of  work  as  the  boy!' 
and  as  they  already  had  a  good  engine  the  rock  could  be  crushed  af  a' 
nominal  cost. 

h..^^^''''"'^'''^^''*"'^^'^'  '^''''^  "P  ^«  the  dressing  works  • 
here  the  boys  separate  the  poor  rock  from  the  disseminated  Galenl- 
the  latter  they  break  with  hammers  into  fragments  about  the  size  of' 
hen  eggs.  Ihese  fragments  are  then  passed  between  two  rollers  and 
then  earned  to  jigs,  where,  by  a  washing  process,  the  rock  and  lighter 
materials  are  separated  from  the  ore.  The  latter  is  then  crushed  very 
fine  under  a  stamping  mill  and  from  these  passed  to  the  furnace 


Furnaces. 


There  are  three  furnaces,  two  of  them  air  furnaces  and  one  blast 
furnace  the  latter  for  smelting  the  slags  of  the  two  former.  Only 
one  of  the  air  furnaces  was  in  operation  during  my  visit.  Two  charges 
are  made  m  24  hours.  At  each  charge  1,200  pounds  of  the  ore  is  mit 
in,  from  which,  on  an  average,  they  get  one  pig  to  every  hundred 
pounds  of  ore.  The  slag  from  the  air  furnace  is  again  smelted  ta 
blast  furnace,  which  yields  from  8  to  15  per  cent  of  metal. 

MISCELLANEOUS. 
About  two  miles  distant  from  these  mines,  in  Sec.  7.  T  35  K  8  F 
IS  an  old  abandoned  Marble  quarry.  The  rock  occurring  here  is  a 
white,  dense,  very  hard  Limestone,  containing  abundant  crvstals  of 
magnetite,  and  traversed  by  veins  filled  with  a  yellow  coloring  mat- 
ter caused  by^the  decomposition  of  the  magnetite.  I  had  several 
pieces  polished  in  Mr.  Parks'  Marble  works  of  St.  Louis,  but  he  in- 
formed me  on  account  of  the  hardness  of  the  stone  and  the  difiicultv 
of  polishing  It  that  it  was  useless  for  monumental  purposes 

In  the  same  section,  township  and  range,  on  Mr.  Brigg's  farm  oc- 
curs a  large  deposit  of  brown  Hematite.    Boulders,  varyingin  weight 
from  a  few  ounces  to  several  hundred  pounds,  thickly  strew  the  ground 
for  several  acres.    Some  of  the  ore  is  very  much  decomposed^  form 
ingasoil  in  places  several  feet  thick.    Some  of  the  ore,  especially 
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the  lar2:er  boulders,  when  broken  show  a  smooth  chocolate  brown 
conchoidal  fracture  and  seems  to  be  of  a  good  quality.  The  analysis 
of  the  ore  has  not  yet  been  made.  The  property  has  never  been 
worked,  but  should  the  ore  prove  to  be  free  of  Sulphur  and  Phospho- 
rus, and  of  a  good  quality,  it  could  no  doubt  be  worked  to  advantage, 
as  the  quantity  is  certainly  considerable. 

I  was  unable  to  procure  any  statistics  in  regard  to  the  amount  of 
ore  raised  and  shipped  by  the  Saline  Valley  Mine. 

ST.    JOE    MINES, 

St.  Francois  county,  T.  38,  K.4:  E.,  Sec.  33.  These  mines  are  situated 
5  miles  south-east  of  the  Valle  mines  and  six  miles  from  Cadet,  its 
shipping  point,  a  station  on  the  Iron  Mountain  Railroad.  The  prop- 
erty embraces  1,800  acres  of  fine  ridge  and  timber  land,  supplied  by 
a  suflScient  amount  of  water  for  mining  and  smelting  purposes. 

Mining. 

The  principal  mining  operations  are  carried  on  at  a  depth  of  85  to 
90  feet  in  a  bed  of  ore  averaging  two  feet  in  thickness.  Above  this 
rich  bed  is  an  8  or  10  foot  bed  of  poor  rock  with  some  little  Galena 
very  thinly  disseminated.  Overlying  thiscomefj  a  seam  ranging  from 
4  to  10  inches  of  very  rich  disseminated  ore,  making  a  thickness  of  11 
to  12  feet  of  rock  to  be  worked  out.  Pillars  are  left  at  proper  inter- 
vals to  support  the  roof,  which  consists  of  a  thick  bed  of  salid 
Limestone.  The  rock  here  is  much  harder  than  at  the  Valle  Mines. 
As  so  much  blasting  is  necessary  the  diamond  drill  is  used  in  the 
mines  to  great  advantage.  It  is  worked  by  forcing  steam  down  pipes 
from  the  engine.  Each  diamond  drill  does  the  work  of  five  miners 
drilling  by  hand,  being  able  to  drill  25  feet  in  each  shift  of  8  hours. 

The  rock  in  which  the  ore  occurs  is  in  the  Third  Magnesian Lime- 
stone, of  a  dark-drab  to  dark-gray,  very  much  resembling  that  at  Mine 
LaMotte.  The  mode  of  occurrence  at  this  mine  and  at  Mine  LaMotte 
present  a  remarkable  uniformity.  The  Galena,  like  that  of  Mine  La- 
Motte, is  slightly  argentiferous.  Occasionally  with  the  Galena  occur 
as  associate  minerals,  small  quantities  of  Copper  pyrites,  and,  more 
rarely,  Nickel  and  Cobalt  ores.    There  are  250  to  350  feet  worked  out. 

The  ore  is  moved  from  the  head  of  the  drifts  by  wheelbarrows  to 
the  bottom  of  the  two  shafts,  one  of  which  is  worked  by  steam  and 
the  other  by  horse  power.  When  it  reaches  the  surface  it  is  removed 
by  cars  to  the  dressing  works,  and  then  thrown  into  a  Blake  Crusher, 
from  which  it  drops  to  a  lower  floor  and  is  then  fed  to  rollers  arranged 
with  levers  and  comb  weights  to  relieve  the  strain  when  large  and 
hard  pieces  are  to  be  crushed. 
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From  the  rollers  the  fine  ore  is  carried  by  a  Jacobs-ladder  to  the 
€tory  above  and  fed  to  the  end  of  an  inclined,  revolving  screen  cylin- 
der, the  fine  ore  passing  through  into  a  trough  below,  where  it  is  met 
by  a  stream  of  water,  and  then  carried  to  the  jigs  in  the  adjoining 
building.  The  coarser  particles  which  cannot  pass  through,  fall  out  at 
the  end  of  the  cylinder  and  are  delivered  again  to  the  rolls.  There 
are  six  double  jigs  worked  by  horizontal  plunges. 

FUKNACES. 

The  furnaces  are  those  known  as  air-furnaces,  and  are  managed 
in  the  same  way  as  at  other  mines  ;  the  same  amount  of  mineral  put 
in  at  one  charge,  the  same  quantity  of  wood  and  coal  used,  and  about 
the  same  wages  paid  as  elsewhere. 

I  was  unable  to  procure  exact  statistics,  but  the  mines  have  been 
in  operation  several  years,  and  yield  more  mineral  than  the  furnaces 
can  smelt.  On  an  aveirage  120  pigs  of  Lead  are  smelted  each  day. 
From  present  appearances  the  mines  can  not  only  continue  to  furnish 
mineral  for  the  same  number  of  pigs,  but  the  production  could  be 
considerably  increased,  and  will  certainly  continue  in  its  yield  for 
many  years. 

MINE    LAMOTTE. 

The  Mine  LaMotte  property  consists  of  an  old  Spanish  reservation 
situated  in  Madison  county,  and  covering  an  area  of  nearly  24;000 
acres. 

As  this  is  one  of  the  most  important  mines  in  the  State,  in  an 
economic  view,  and  one  of  the  greatest  interest  both  to  the  economist 
and  scientist,  a  more  detailed  description  will  be  given  than  has 
been  done  for  the  other  mines. 

The  property  is  situated  100  miles  south-east  of  St.  Louis,  on  the 
iron  Mountain  Eailroad.  The  principal  mining  is  done  at  the  village 
of  Mine  LaMotte,  3  miles  east  of  Mine  LaMotte  Station. 

Extensive  mining  is  now  being  commenced  a  mile  and  a  half 
west  of  said  station.  At  present  all  the  ore  smelted  is  hauled  in 
wagons  from  the  works  to  the  Station  and  there  shipped.  A  good 
dirt  road  connects  the  mines  with  the  station.  The  country  being 
moderately  undulating,  with  no  deep  ravines  or  high  hills  and  but  one 
stream  to  cross,  a  3  mile  railroad  connecting  the  works  and  station 
could  be  constructed  at  a  small  cost 
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Topography. 

The  mines  are  situated  in  a  valley  surrounded  by  small  hills,  the 
country  for  15  miles  being  of  an  undulating  character.  Through  the 
larger  ravines  several  streams  find  their  way,  v/hich  are  utilized  by 
the  dressing  houses  for  washing  ores,  and  by  the  furnaces  for  running 
the  engines  and  other  purposes.  The  quantity  of  water  furnished  by 
a  single  stream  is  sufficient  to  meet  all  the  wants  of  the  mines,  dress- 
ing and  smelting  works. 

The  hills,  like  a  great  portion  of  that  district,  are  heavily  tim- 
bered with  a  fine  growth  of  oak  and  pine,  in  such  quantities  as  to 
furnish  charcoal  material  for  the  smelting  works  and  material  for  tim- 
bering the  mines  for  many  years  to  come. 

Geology. 

The  rock  of  the  country  is  a  hard,  dense,  highly  crystalline  Lime- 
stone, which  forms  the  beds  of  the  streams,  and,  in  fact,  underlies  the 
whole  valley,  and  forms  the  principal  mass  of  the  hills.  This  Lime- 
stone belongs  to  the  Lower  Silurian,  probably  the  Third  Magne- 
sian  or  older.  It  is,  so  far  as  I  have  observed,  entirely  free  from 
petrifaction.  I  saw  but  one  fossil  in  the  formation,  which  was  a 
small  Lingula^  This  fossil  occurs  in  large  quantities  in  a  seam  of 
Olay-slate  inclosed  in  the  Limestone,  and  usually  underlying  the  dis- 
seminated mineral. 

The  Limestone  overlying  the  mineral  possesses  many  good  quali- 
ties as  a  building  stone,  and  is  extensively  used  in  the  construction  of 
furnaces,  foundations  for  the 'houses,  supports  in  the  mines,  etc. 

Besides  the  Limestone  there  is  but  one  other  rock  occurring  at 
this  point  in  any  quantity,  which  is  a  large-grained,  dense  Sandstone 
of  a  reddish-brown  color,  being  highly  impregnated  with  the  oxide  of 
Iron. 

Besides  these  rocks,  at  several  points  a  Porphyry  is  visible.  This 
rock  crops  out  as  a  ridge  running  N.  W.  S.  E.  It  is  sometimes  visible 
for  50  or  60  feet  and  then  disappears,  but  is  again  seen  some  distance 
on,  but  always  in  this  same  line.  The  ridge  is  never  more  than  30  or 
40  feet  in  width.  The  rock  is  a  very  hard,  dense,  liver-colored  Por- 
phyry, and  breaks  with  a  smooth,  even  fracture.  No  crystals  of  Feld- 
spar are  seen,  but  occasionally  a  crystal  of  Quartz  is  visible. 

This  ridge  divides  the  "Jack  Diggings"  from  the  ^' Bluff  Dig- 
gings.'' These  two  mines  are  the  principal  point  at  which  the  mining 
is  now  carried  on. 
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It  18  impossible,  in  a  single  cross  section,  to  give  an  idea  of  all 
the  various  modes  of  occurrence  of  the  metalliferous  deposits  in 
thesa  mines,  but  figure  70  will  give  an  idea  of  one  mode  of  occur- 
rence, and  a  very  characteristic  one.  By  reference  to  it  will  also  be 
seen  a  description  of  the  geological  position  of  the  minerals.  The 
thickness  of  the  mineral  bearing  rock  at  these  mines  varies  very 
much,  sometimes  not  being  more  than  2  or  3  feet,  and  again  increas- 
ing to  25  feet  of  mineral  paying  rock. 

At  the  Jack  Diggings  the  shaft  passed  through  12  or  15  feet  of 
Limestone.  Near  the  foot  of  the  shaft  I  observed  6  inches  of  Lime- 
stone with  no  mineral;  then  8  inches  of  Clay-slate;  then  10  inches  of 
Limestone  with  disseminated  mineral;  then  6  inches  of  almost  solid 
(xalena,  mixed  with  sheets  and  solid  masses  of  Sulphuret  of  Copper  • 
then  several  feet  of  Limestone  reaching  down  to  the  floor-rock  but 
containing  very  little  mineral.  ' 

At  this  point  only  the  6-inch  sheet  of  Galena  and  Copper  Pyrites 
paid  for  mining;  but  further  on  the  sheet  became  much  thicker, 
though  not  so  solid.  The  Clay-slate  was  filled  with  small  cube  crystals 
of  the  Sulphuret:  and  Arseniuret  of  Cobalt  and  Nickel.  This  Slate 
formerly  was  thrown  out  as  useless,  and  on  exposure  has  crumbled 
away  to  a  powder;  b^it  the  richness  of  its  Cobalt  and  Nickel  ores 
having  been  discovered,  all  these  piles  of  Slate  are  now  being  col- 
lected and  hauled  to  the  furnaces,  where  the  Slate  mass  is  smelted  and 
a  matt  made  of  the  Nickel  and  Cobalt. 

Going  south-west  from  the  Jack  Diggings,  the  formation  changes 
very  much  ;  the  Copper  Pyrites  almost  disappear,  and  the  Clay-slate 
seam  becomes  thinner,  until  the  Porphyry  ridge  is  crossed,  when 
the  Clay  seam  disappears  entirely,  and  scarcely  any  Copper  Pyrites  is 
found.    The  Galena  in  quantity  and  general  appearance  makes  but 
httJe  changes. "  The  Nickel  and  Cobalt  ores  lack  in  quantity,  and  in 
their  mmeralogical  aspects  make  very  great  changes.    Instead  of  oc- 
curring here  at  the  «  Blufl--diggings  "  as  cube  crystals  in  the  Clay-slate 
as  they  do  at  the  Jack  Diggings,  these  ores  occur  sometimes  intimately 
associated  with  the  Lead,  covering  its  surface  with  a  soft,  blue  powder- 
again  they  occur  in  pockets,  much  more  concentrated,  occasionally 
as  a  soft  mass,  but  generally  brittle,  and  can  be  easily  crumbled  by  a 
pressure  in  the  hand.     At  this  point  I  found  the  first  and  only  disturb- 
ance  that  I  have  observed  in  this  district. 

The  beds  of  Limestone  seem  toT)e  almost  horizontal,  but  observa- 
tions^made  at  different  points  show  them  to  have  a  dip  varying  from  6 
to  J.  U  • 
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A  number  of  analyses  made  by  Mr.  Chauyenet,  the  State  Chemist, 
show  the  ores  to  contain  a  variety  of  metallic  ores.  A  few  character- 
istic ores  I  herewith  subjoin  : 


Copper  metallic, 

Mckel 

Cobalt 

Lead 


Jack  DiggijsGS. 


No.  1.      No.  2. 


13.90 
3.25 
2.00 

37.10 


21.00 
4.50 
5.16 
6.40 


Bluff  Diggings. 


No. 

No.  2. 

16.25 

1.00 

3.66 

18.10 . 

4.65 

13.90 

trace. 

17.45 

Assay  No.  3  (not  given  here)  of  Jack  Digging,  from  the  6-inch 
seam  of  Galena,  yielded  pure  Sulphuret  of  Lead,  with  4  ounces  of 
Silver  to  the  ton.  Assays  Nos.  1  and  2,  from  same  Diggings,  taken 
from  mixed  ores.  No.  2,  from  Bluff  Diggings,  is  from  a  very  character- 
istic deposit  in  that  formation,  the  deposit  in  places  beiug  several 
inches  in  thickness,  and  being  chiefly  composed  of  Nickel  and  Cobalt 
ores,  with  some  Galena.  New  discoveries  have  just  been  made.  The 
assays  by  Mr.  Setz,  the  chemist  of  the  Company,  show  some  of  the  de- 
posits to  be  pure  Nickel  and  Cobalt  ores,  entirely  free  of  Lead  and 
Copper.     One  assay  gave  38  per  cent,  of  metallic  Nickel. 

Mining. 

The  mining  at  present  is  not  carried  on  as  extensively  as  it  was  a 
year  ago,  owing  to  a  fire  which  occurred  in  the  summer  of  1872,  which 
destroyed  12  Scotch  hearths,  being  the  greater  portion  of  the  Smelt- 
ing works.  The  4  furnaces  now  in  operation  are  not  near  competent 
to  smelt  the  ore  raised  by  the  170  miners  now  at  work. 

At  the  Jack  Diggings,  5  acres  of  rock  have  been  excavated ;  the 
whole  mining  being  confined  to  one  immense  room,  the  vault  being 
supported  by  stone  columns,  either  left  as  a  support  during  the  min- 
ing or  built  up  from  the  refuse  rock. 

Shafts  have  been  sunk,  and  bo/ings  carried  on  over  more  than  a 
thousand  acres,  and  at  every  point,  showing  the  same  formation  to 
exist,  and  proving  its  great  extent.  Some  shafts  lately  sunk  a  mile 
distant,  passed  through  this  same  mineral-bearing  Magnesian  Lime- 
stone.   From  these  facts,  and  other  data,  I  am  inclined  to  think  the 


LEAD  MINES— SOUTH-EAST  MISSOURI.  629 


whole  valley  of  this  region  is  underlaid  by  this  mineral  rock,  having 
at  different  points  the  ores  more  concentrated  than  at  others. 

Owing  to  the  incapacity  of  the  furnaces  to  smelt  all  the  ores 
raised  within  the  last  two  years,  a  very  large  amount  has  accumulated^ 
there  now  being  no  less  than  a  million  of  pounds  of  the  different  ores 
piled  up  on  the  surface  near  the  various  shafts. 


Dressiitg  Works. 


The  ores  are  transported  from  the  mines  to  the  dressing  works,  in 
small  cars,  capable  of  carrying  from  4  to  10,000  pounds  of  ore ;  the 
mines  being  much  higher  than  the  works,  the  cars  are  carried  down 
by  their  own  weight.  The  Nickel  and  Cobalt  ores  are  not  washed,  but 
alternate  layers  of  the  ore  and  charcoal  are  placed  on  a  log-heap  and 
then  roasted.  When  they  have  been  sufficiently  long  subjected  to 
heat  to  free  them  of  the  Sulphur,  they  are  smelted  in  a  blast-furnace, 
which  produces  a  matt  of  Nickel  and  Cobalt,  some  little  Copper  and 
usually  traces  of  Lead.  This  matt  is  broken  up  into  fragments  of  sev- 
eral pounds  weight,  and  then  barrelled,  and  in  this  form  shipped  East 
and  to  Europe,  where  refining  works  separate  the  Nickel  and  Cobalto 
The  matt  is  worth  at  the  railroad  about  75  cents  a  pound. 

When  the  rock  chiefly  contains;Galena,  with  a  small  per  centage 
of  the  other  ores,  it  is  taken  to  the  dressing  works,  where  it  is  crushed 
in  a  Blake-crusher,  and  then  reduced  to  a  powder  by  being  passed 
through  rollers  and  then  washed, 

A  description  of  the  washing  apparatus  will  be  omitted  as  the  old 
works  had  been  removed  and  new  ones  were  in  process  of  erection 
during  my  visit. 


FURJ^ACES. 


At  present  there  are  4  furnaces  in  operation— 2  Scotch  hearths,  1 
blast  furnace  and  1  furnace  for  smelting  the  Nickel  and  Cobalt  orese 

On  the  1st  of  January,  as  an  experiment,  53,000  pounds  of  ore 
were  smelted  with  washing,  and  yielded  37  per  cent,  of  metallic  Lead^ 
and  also  a  matt  of  Nickel  and  Cobalt,  which  sold  at  the  rate  of  f  68.00 
a  thousand  pounds,  making  the  ore,  before  smelting,  worth  7  cents. 

At  present  the  Company  is  very  much  interested  in  experiment- 
ing with  furnaces  for  the  reduction  of  the  Nickel  and  Cobalt  ores,  but 
they,  notwithstanding,  smelt  from  6  to  800  pigs  a  week,  weighing  80 
pounds,  and  ship,  on  an  average,  30  to  40  barrels  of  matt  a  week, 
weighing  from  12  to  1500  pounds  per  barrel. 
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Statistics. 


From  June  1  to  December  31. 

Dressed  mineral 

No.  Pi^s. 

Weight  of  pig. 

1868 

3,122,118 

6,699,800 

15,853,100 

5,511,600 

23,398 
62,504 
44, 643 
39,912 

) 

1869 

V  70  pounds. 

1871 

) 

1872 

V  80  pounds. 

Total 

32,186,618 

170,457 

Was  unable  to  procure  any  statistics  previous  to  1868. 

Copper  Mines. 

These  works  belong  to  the  Mine  LaMotte  Company,  and  are  on 
the  same  reservation,  situated  one  and  a  half  miles  west  of  the  Mine 
LaMotte  Station.  The  geological  formation  is  similar  to  that  at  the 
Jack  Diggings.  The  ores  are  hauled  in  wagons  to  the  Mine  LaMotte, 
where  they  are  smelted  with  the  other  ores.  Formerly  this  mine  was 
worked  for  Copper,  and  in  the  washing  all  the  Cobalt  and  Nickel  ores 
were  lost.  The  mine  not  proving  profitable  it  was  abandoned,  and 
work  has  only  lately  been  resumed  and  is  now  carried  on  for  the  Co- 
balt and  Nickel.  The  ridge  in  which  the  mine  is  worked  extends  a 
mile  almost  due  south,  at  the  end  of  which  is  situated  the 


J  OX    MINE. 

T.  33,  R.  6  E.,  Sec.  12.  These  mines  have  just  been  opened.  A  shaft 
of  50  feet  deep  proves  the  formation  to  be  identical  with  that  of  the 
Copper  Mine  just  described.  There  is,  at  the  bottom  of  the  shaft,  20 
feet  of  disseminated  ore—the  last  7  or  8  feet  being  very  rich.  I  had 
two  tons  of  the  richest  ore  crushed.  From  the  two  tons,  I  crushed  100 
pounds  still  finer,  and  then  powdered  10  pounds  of  this,  from  which  I 
took  a  gramme  for  analysis.    My  first  analysis  yielded  : 

Metallic  Lead 16.4 

Metallic  Iron 2.00 

Metallic  Copper , Not  determined. 

Metallic  Nickel Trace. 

Metallic  Cobalt Trace. 
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From  the  strong  reaction  in  the  qualitative  tests,  I  thought  the 
presence  of  Nickel  and  Cobalt  must  be  considerable,  and  not  being 
satisfied,  concentrated  the  ores  and  made  two  more  assays,  which 
yielded  : 

^,  ^  ,,.    r     1  •..  29.37 

Metallic  Lead • 

Metallic  Copper Not  determined. 

Metallic  Iron Not  determined. 

,^  .  -IT    ^T-  1    1  Trace. 

Metallic  Nickel 

Metallic  Cobalt "^^^^^^^ 

No  work  has  been  done  except  at  the  bottom  of  the  shaft,  as  the 
formation  is  the  same  as  at  the  other  end  of  the  ridge. 

A  number  of  shafts  have  been  sunk  within  a  radius  of  a  mile—all 
with  the  same  results,  showing  the  formation  to  be  uniform  through- 
out the  valley. 

BURNETT'S    DIOaiNG-S,    (Texas   Comity.) 

These  Diggings  are  situated  in  Sec.  22,  T.  28,  R.  12  W.  The  report 
of  mineral  being  found  at  this  point  created  considerable  excitement, 
and  at  the  time  of  my  visit  active  operations  were  being  carried  on. 

The  mineral  (Galena)  was  first  discovered  in  an  open  cave.  This 
€ave  is  5  feet  high  and  4  feet  wide  at  the  entrance,  but  on  being  pene- 
trated the  size  becomes  very  variable,  sometimes  decreasing  so  greatly 
that  we  find  it  necessary  to  crawl,  and  occasionally  we  were  compelled 
to  lie  flat  and  pull  the  body  along.  The  cave  sometimes  enlarges  at 
points  to  8  and  10  feet  wide  and  as  many  high.  The  roof,  sides  and 
floor  are  mostly  covered  by  a  layer  of  red  Clay,  varying  in  thickness 
from  that  of  a  knife  blade  to  several  feet-^the  Clay  being  continually 
deposited  by  the  dripping  water. 

The  cave,  on  penetrating  the  hill, follows  no  definite  direction,  but 
continually  changes  its  course.  Numerous  smaller  caves  branch  off 
from  the  main  cave  at  every  angle,  nearly  all  of  which  were  too  small 
for  examination. 

The  Limestone  varies  in  color  from  a  dark  cream  into  lighter 
shades,  is  free  Irom  any  fossil  remains,  and  belongs  to  the  Lower  Silu- 
rian Formation,  (the  Third  Magnesian  Limestone.) 

Several  shafts  are  sunk  on  the  hill,  but  the  Limestone  seems  to  be 
entirely  free  of  Galena,  and  I  found  this  mineral  only  occurring  in  the 
crystallized  state  as  large  cubes  along  the  roof  and  sides  of  the  caves. 
The  cave,  about  200  feet  from  the  entrance,  is  5  feet  high  and  8  feet 
wide.  Large  crystals  of  Galena  are  fastened  to  the  rock,  but  are 
easily  detached  by  a  hammer.  Of  these,  quite  a  number  are  to  be 
.^een,  but  not  sufficient  in  quantity  for  any  commercial  value.     The 
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roof  has  also  occasional  small  patches  of  a  soft,  dark  brown  Hematite^ 
together  with  Stalactites  and  Stalagmites  formed  by  the  dripping  and 
evaporation  of  water  holding  Lime  in  solution.  On  penetrating  the 
caves  lor  several  hundred  feet  in  diiferent  directions,  I  found  the  same- 
general  occurrence  of  Galena  crystals  along  the  roof  and  sides  of  the 
cave,  but  only  in  small  quantities.  Several  shafts  having  been  sunk 
demonstrated  the  fact  that  the  rock  did  not  contain  the  mineral  in  the 
disseminated  form.  I  now  learn  (six  months  later)  that  active  opera- 
tions have  been  carried  on,  but  without  success. 

Several  other  points  were  visited  in  the  neighborhood  where  ''Clay 
diggings"  had  been  worked,  and  "float"  mineral  was  said  to  have 
been  found  in  two  or  three  of  the  open  pits.  A  few  small  particles  of 
Galena  were  to  be  seen  lying  loose  in  the  Clay,  but  this  was  the  only 
indication  of  its  occurrence. 

THE    LEAD    HILL    DIGGINGS, 

Sec.  27,  T.  28,  E.  12  W.,  Texas  county.  These  Diggings  are  situated 
some  eight  or  ten  miles  east  of  the  Burnett  Diggings. 

A  shaft  12  feet  deep  is  sunk  on  the  top  of  the  hill,  passing  through 
8  feet  of  red  Clay  and  4  feet  of  gray  Magnesian  Limestone.  The  rock 
taken  from  the  bottom  of  the  shaft  contains  the  Galena  very  sparsely 
disseminated,  and  would  not  yield  more  than  one  per  cent,  of  the 
mineral.  Near  the  shaft  is  a  large  outcrop  of  the  rock,  being  exposed 
for  several  hundred  feet.  At  one  point  a  very  narrow  seam  of  Galena 
not  more  than  the  thickness  of  a  knife  blade,  could  be  traced  for  20^ 
feet.  Some  work  had  already  been  done  on  it,  and  the  owners  were 
inclined  to  continue,  but  I  advised  them  to  discontinue  as  it  was  not  a 
true  fissure  vein  but  a  gash  vein  and  would  lead  to  no  permanent  re- 
sults; but  they  concluded  to  continue.  After  a  time,  not  meeting 
with  any  success,  the  whole  work  was  abandoned. 

THE    INDIAN    DIGGINGS, 

At  several  points  on  the  road  from  Hartville  to  Marshfield,  in 
Webster  county,  are  to  be  seen  old  diggings  in  the  Clay,  said  to  have 
been  the  work  of  the  Indians  in  search  of  Lead  ore,  and  though  it  is 
currently  reported  they  mined  the  mineral  in  considerable  quantities, 
the  fact  is  to  be  doubted,  as  there  is  no  indication  of  its  existence. 

enloe'  mines. 

The  Enloe  Mines  are  situated  in  T.  40  in  the  line  of  Ks.  1  and  2 
W.  The  county  lines  of  Franklin,  Washington  and  Crawford,  corner 
on  the  hill  where  the  mining  operations  are  conducted.    The  presence 
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Of  Galena  on  this  hill  has  been  known  for  a  great  many  years,  but  no 
systematic  mining  has  ever  been  carried  on.  The  farmers  of  the 
neighborhood  have  been  allowed  to  come  here  and  mine  at  their  pleas- 
ure. No  record  has  ever  been  kept  of  the  amount  of  mineral  mined 
A  farmer  who  had  also  mined  on  the  hill,  and  a  perfectly  reliable  and^ 
competent  man,  told  me  he  was  confident  that  at  least  a  half  million 
pounds  of  mineral  had  been  raised. 

This  ore  was  principally  found  in  the  Olay  between  5  and  20  feet 
from  the  surface.  No  successful  mining  has  been  carried  on  in  the 
rock.  The  principal  deposits  occur  :in  loose  irregular  masses,  mixed 
with  Chert,  at  about  18  feet  below  the  surface. 

Several  attempts  were  made  to  mine  in  the  rock  but  the  ore  oc- 
curring in  such  irregular  deposits  made  the  mining  unprofitable  At 
three  difierent  points  on  the  hill  the  rock  has  been  attacked ;  the  prin- 
cipal ore  is  in  the  "  tunnel."  This  is  the  true  pipe-vei«  formatit)n,  and' 
as  previously  stated,  is  a  very  irregular  deposit  of  the  ore,  and  very 
rarely  the  mining  for  these  deposits  proves  unsuccessful. 

At  the  present  time  this  hill  and  several  similar  mines  in  the 
neighborhood  have  been  abandoned. 

FRLTMBT    MINES, 

T.  40,  R.  3  E.,  Sees.  28,  33  and  34,  Jefferson  county.  The  Prumet  min- 
ing property  is  situated  in  Jefferson  county,  S^  miles  distant  from  De- 
Soto,  Its  shipping  point,  a  station  on  the  Iron  Mountain  Railroad.  The 
tract  embraces  upwards  of  1,300  acres  but  the  mining  at  present  is 
chiefly  confined  to  a  few  acres,  and,  active  operations  are  now  going 
on  at  four  points.  There  are  numerous  outcrops  at  various  points,  but 
as  yet  undeveloped.  The  results  obtained  on  those  veins  already 
worked  would  warrant  the  developing  of  a  number  of  outcrops  I  ex- 
amined. 

The  country  is  undulating,  some  of  the  hills  rising  several  hun- 
dred teet  in  height,  the  physical  features  of  the  land  furnishing  a  fine 
drainage  to  the  mining  district. 

The  property  is  bounded  on  the  west  by  Big  River,  which  furnishes, 
inexhaustible  stores  of  water  power  and  supplies  all  the  water  re- 
quired for  mining,  the  dressing  works  and  the  furnaces. 

GBOiiOGy.  ■» 

The  metalliferous  deposits  occur  in  a  bed  of  Limestone  belonging 
to  the  Lower  Silurian  formation,  and  as  far  as  I  was  able  to  deter- 
mine in  my  short  visit,  the  Limestone  is  that  known  as  the  Third  Mag- 
nesian  Limestone. 
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Mode  OF  Occuekence. 

The  deposits  of  Lead  ore  occur  in  veins  and  approach  nearer  to  a 
true  vei7i  than  any  occurrence  I  have  observed  in  Missouri.  All  over 
the  land  outcrops  can  be  seen,  varying  from  a  few  feet  to  50  in  width. 
This  outcrop  is  composed  of  decomposed  Baryta,  brown  Hematite  and 
fragments  of  Galena,  varying  in  weight  from  a  few  grains  to  several 
ounces.  Several  of  these  veins  have  been  developed  by  driving  in 
open  cuts  from  the  sides  of  the  hill.  The  cuts  vary  in  width  from  12 
to  50  feet,  depending  on  width  of  vein,  all  the  vein  matter  being  ex- 
cavated between  the  wall  rock.  It  is  impossible  at  present  to  say  to 
what  depth  these  veins  extend,  and  am  unable  to  determine  whether 
the  deposits  are  confined  to  the  sets  of  beds  in  which  they  occur  or 
wheth^  they  extend  on  down  through  the  Limestones  into  the  older 
underlying  rocks.  The  veins  have  been  worked  at  several  points  at  a 
depth  of  from  40  to  85  feet  with  no  indication  of  diminution  in  yield ; 
in  fact  the  deposits  seem  to  grow  richer  as  the  depth  increases. 

The  wall  rock  is  a  very  hard,  dense,  crystalline  Limestone,  inclos- 
ing veins  crossing  each  other  at  all  angles.  The  vein  matter  is  at 
some  points  chiefly  composed  of  Baryta  very  much  decomposed,  some- 
times dense  and  again  crystalline,  with  irregular  concretions  of  Ohert, 
crystallized  Baryta  and  Galena  mixed.  This  deposit  is  very  easily 
mined.  Sometimes  the  miners,  simply  with  the  use  of  a  pick,  are  able 
to  follow  the  vein  forty  feet  without  putting  in  a  single  blast.  At 
other  points  the  vein  matter  is  more  dense  ;  in  this  case  much  of  it  is 
composed  of  Limestone.  Whenever  the  Galena  occurs  in  Limestone 
it  is  found  in  the  disseminated  form,  when  not  in  Limestone  it  occurs 
mixed  with  Baryta  and  Ohert  in  irregular  masses,  varying  in  weight 
from  a  few  ounces  to  many  pounds.  Besides  Galena,  Baryta  and  Lime- 
stone very  few  other  minerals  occur  in  the  vein  matter.  Occasionally 
Iron  Pyrites  and  decomposed  brown  Hematite  occur,  but  not  in  suffi- 
cient quantities  to  affect  the  mining. 

Mining. 

The  Lead  ore,  on  account  of  its  mode  of  occurrence,  can  be  mined 
at  \erj  little  cost,  as  open  cuts  can  be  driven,  thereby  avoiding  the 
necessity  of  timbering,  and  on  account  of  the  softness  and  decom- 
posed state  of  the  vein  matter  in  many  places  blasting  can  almost  en- 
tirely be  dispensed  with. 

The  natural  advantages  for  mining  at  this  point  are  unequalled 
toy  any  mining  district  I  have  ever  seen,  and  science  has  united  with 
nature  and  made  the  work  complete. 
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The  ore  is  mined  in  the  open  cuts,  dumped  into  the  cars,  and  the 
cars,  without  any  other  locomotive  power  than  that  of  gravitation,  im- 
mediately pass  to  the  dressing  works. 


Dressing  House. 


This  building  is  a  most  complete  work.  It  is  built  of  heavy  tim- 
ber on  a  rock  foundation,  low  down  on  the  bank  of  the  river  ;  the 
stream,  some  6  to  10  feet  in  depth  and  75  feet  in  width  sweeps  by  fur- 
nishing an  inexhaustible  supply  of  water  all  the  year.  The  engine, 
crusher,  jigs,  rollers,  etc.,  are  all  under  one  roof. 

The  works  are  so  complete  but  very  little  handling  of  the  ore  is 
necessary.  The  cars  pass  down  from  the  mines  into  the  roof  of  the 
house  where  they  dump  their  contents  into  a  No.  9  Blake  crusher, 
which  crushes  100  tons  of  material  in  12  hours.  The  crusher  empties' 
the  material  into  a  large  screen  which  acts  as  a  separator,  separating 
the  ore  into  four  classes.  From  the  large  screen  the  material  passes 
to  four  smaller  screens,  and  thence  to  the  jigs.  There  are  six  jigs 
for  the  ore  and  six  for  the  tailings.  The  richest  ore  taken  from  the 
jigs  is  put  into  barrels  and  is  ready  to  be  transported  to  the  furnace. 
The  poorer  quality  has  to  undergo  a  further  separation ;  a  portion" 
goes  back  to  the  rollers  and  from  thence  again  to  the  jigs,  where  it 
undergoes  the  same  washing  process.  Another  portion,  called  the 
tailings,  is  further  washed  and  separated,  and  after  this  final  process 
the  waste  material  is  almost  absolutely  free  from  Galena. 

These  are  the  most  complete  works  I  have  seen  in  Missouri,  as 
the  amount  of  manual  labor  is  reduced  to  a  minimum,  and  accomp- 
lish the  greatest  amount  of  work  at  the  least  cost. 

I  have  not  seen  the  St.  Joe  works,  which  are  said  to  be  very  com- 
plete ;  but  leaving  out  of  consideration  what  science  has  done,  these 
mines  possess  natural  advantages  unequaled  by  any  other. 

]?DRNACES. 

There  are  two  furnaces,  a  Flintshire  and  a  round  Cupola,  and  two 
Scotch  Hearths.  Since  the  erection  of  the  former,  the  latter  are  very 
little  used. 

The  manipulations  of  the  ore  in  this  furnace  is  precisely  the  same 
as  the  common  reverberatory  furnace.  The  advantage  claimed  for 
this  furnace  is  that  more  ore  can  be  smelted  with  a  given  amount  of 
fuel,  and  a  larger  per  centage  of  metal  obtained  than  from  any  other 
furnace. 
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Zinc  Mines. 

The  Zinc  Mines  situated  on  the  same  property,  and  a  short  dis- 
tance from  the  Lead  Mines,  are  now  being  worked. 

The  hill  seems  to  be  a  mass  of  Carbonate  of  Zinc,  and  wherever 
excavations  have  been  made,  some  ore  was  found.  A  large  face  on 
the  western  side  of  the  hili  is  now  exposed  showing  a  mass  of  the 
ore;  as  it  can  be  quarried  with  picks,  with  little  or  no  blasting;  the 
expense  of  mining  is  very  small. 

I  advised  the  proprietor  to  prosecute  the  work,  as  cost  of  mining 
was  so  trifling,  for  one  man  can  mine  a  ton  a  day,  with  a  cost  of  $2,755 
to  be  delivered  at  the  railroad  where  it  isi  worth  $15.  Should  active 
operations  be  carried  on  here,  I  believe  the  returns  would  be  as  great 
if  they  did  not  exceed  those  of  the  Lead  Mines.  My  short  stay  pre- 
vented me  from  determining  the  extent  of  the  deposit. 

Professor  Forest  Shepherd,  one  of  the  Directors  of  the  Geological 
Board,  examined  this  deposit,  and  says:  "The  Zinc  ore  can  be  traced 
onehalf  of  a  mile  in  a  southeasterly  dix'ection,  and  over  1,000  feet  in 
width ;  the  quantity  of  ore  in  sight  is  very  large  indeed,  and  the 
amount  of  production  seems  altogether  to  depend  upon  the  number 
of  hands  employed." 

My  brief  stay  did  not  admit  of  my  determining  the  extent  of  the 
metalliferous  deposits  on  this  property;  but  in  respect  to Hhe  Lead 
deposits,  Prof.  Shepherd  says  : 

''One  of  the  veins,  known  as  the  Great  Mother  bearing  vein,  is 
estimated  to  be  not  less  than  50  feet  in  width,  and  of  unknown  depth* 
Where  it  has  been  opened  at  different  distances  along  its  course,  it 
gives  the  most  satisfactory  evidence  of  its  ability  to  supply  countless 
stores  of  profitable  ore  for  many  years  to  come.  By  calculating  the 
plainly  visible  part  of  the  Mother  vein  where  it  has  been  uncovered 
on  the  surface,  and  opened  in  the  centre  by  a  shaft,  and  by  the  north 
and  south  cut  about  1^000  feet  in  length,  an  average  depth  to  the  pres- 
ent level  of  the  railroad  100  feet,  and  50  feet  in  width,  (the  vein  being 
much  wider  on  an  average,)  we  have  upwards  of  185,000  cubic  yards 
of  ore,  or  vein-stone  in  sight;  and  at  the  rate  of  100  tons  a  day,  would 
require  over  15  years  to  work  out  this  small  fractional  part  of  the 
'  Great  Mother  vein.'" 

The  value  of  this  small  fraction,  calculated  at  the  rate  of  5  per 
cent,  of  mineral,  would  give  over  55,000,000  pounds  of  mineral,  and  at 
the  rate  of  4  cents  per  pound,  over  $2,000,000  worth  in  sight  still  lean- 
ing to  the  level  of  Big  Eiver,  120  feet  deeper. 
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There  are  a  number  of  other  veins  equally  as  rich  and  productive, 
some  of  which  are  partly  developed,  and  there  are  many  outcrops  not 
yet  opened,  but  would  certainly  warrant  being  worked. 

Taking  into  consideration  all  the  advantages  these  mines  possess, 
both  naturally,  and  those  which  science  and  capital  have  added,  the 
extensive  deposits  of  Lead  and  Zinc  ores,  the  inexhaustible  supply  of 
water,  fine  drainage,  abundance  of  timber  and  accessibility  to  market, 
which  will  soon  be  increased,  should  the  contemplated  railroad  be 
built  connecting  the  Iron  Mountain  and  Pacific  Kailroad  ;  all  these 
considerations  give  these  mines  advantages  possessed  by  no  other. 
And  so  far  as  our  geological  knowledge  is  able  to  determine,  the  de- 
posits are  practically  inexhaustible,  and  the  ore  is  so  rich  as  to  yield 
profitable  returns,  which  is  now  and  will  further  be  increased  by  add- 
ing to  the  number  of  laborers  employed.  The  amount  of  yield  seems 
to  be  limited  only  by  the  number  of  workmen  and  capacity  of  the 
works. 


CHAPTER    XXXV. 


THE    IRON    ORES  OF    SOUTH-EASTERN   MISSOURI. 


BY  P.  N.  MOORE. 


The  South-eastern  Ore  District  was  named  and  described,  in  out- 
line, by  Dr.  Adolf  Schmidt,  in  the  Report  of  the  Geological  Survey  for 
1872,  pp.  46  and  88,  and  special  descriptions  of  some  deposits  of  this 
region  given  on  page  176,  et  seq. 

Since  that  report  was  written,  a  somewhat  more  detailed  examin- 
ation of  this  region  was  made  by  the  writer  of  this,  which  resulted  in 
finding  that  the  area  over  which  th6  ores  are  found,  is  somewhat 
wider,  and  that  their  centre  of  greatest  development  is  situated  fur- 
ther south  than  supposed. 

It  embraces,  so  far  as  we  at  present  know  it,  the  southern  portion 
of  Iron  and  Madison,  the  greater  part  of  Wayne  and  Bollioger,  and 
the  northern  part  of  Butler  and  Stoddard  counties.  It  is  probable 
also,  that  on  investigation,  it  will  be  found  to  extend  into  Reynolds, 
Carter  and  Ripley  counties,  and  even  farther  west.  There  are  also 
deposits  known  to  exist  in  Cape  Girardeau  county,  but  these  would 
be  embraced  in  the  "  Ore  District  along  the  Mississippi  River,"  of  Dr. 
Schmidt's  classification. 

The  ores  of  this  district  are  essentially  all  Limonites,  or  so-called 
brown  Hematites ;  although  in  the  northern  portion  one  specular  ore 
deposit  has  been  examined,  and  it  is  not  unlikely  that  others  may  be 
found  in  connection  with  the  Porphyry  hills,  which  here  frequently 
occur.    The  Limonite  deposits  are  so  vastly  in  the  majority,  however^ 
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that  it  is  not  improperly  called  the  South-eastern  Limonite   District. 

The  Limonites  occur  in  great  variety  of  character,  from  the  soft^ 
porous,  Ochrey,  light-colored  Stalactitic  ore,  through  a  number  of 
dark,  amorphous  and  more  massive  varieties  to  the  porous,  dark,  red 
ore,  which  often  gives  a  red  streak  and  powder,  and  can  hardly  be  dis- 
tinguished from  red  Hematite,  save  by  the  fact  that  it  contains  chem- 
ically combined  water  in  almost  the  same  proportion  as  the  lighter 
ores. 

The  Stalactitic  ore  occurs  as  often  as  any  other  variety,  and  is  com- 
monly known  under  the  name  of  Pipe  ore.  In  some  deposites  the 
Stalactites  are  larger,  and  of  well-defined  concentric  structure — each 
one  possessing  a  distinct  individual  character^  while  in  others  they 
are  so  small  as  to  be  almost  microscopic.  Usually  the  Stalactites,  es- 
pecially when  small,  are  of  uniform  length,  parallel,  and  cemented 
together,  both  at  top  and  bottom,  by  more  solid  ore.  But  occasion- 
ally they  are  found  inclined  at  angles  to  each  other,  and  at  one  lo- 
cality  (T.  26,  E.  5  E.;  Sec.  12,  Butler  county)  a  specimen  was  found 
which  consisted  of  a  large  number  of  Stalactites  of  pure  ore,  of  vari- 
ous sizes,  which  had  been  broken  and  thrown  together  at  all  angles^ 
and  then  loosely  cemented  again  by  amorphous,  cherty  ore. 

These  changes  prove  that  the  deposition  of  the  ore  continues 
after  the  disturbance  from  the  position  where  it  was  begun  ;  for  the 
Stalactites  are  only  formed  in  a  vertical  position,  by  the  gradual  infil- 
tration from  above  into  cavities  in  the  Limestone,  of  water  holding 
Iron  in  solution. 

They  are  formed  in  exactly  the  same  way  as  the  Stalactites  of  Car- 
bonate of  Lime,  which  are  so  abundant  in  caves  in  many  portions  of 
the  country. 

Hollow  concretions,  or  shells  of  Limonite,  commonly  called  bomb- 
shell, or  pot  ore,  are  often  found,  and  are  especially  abundant  in  Bol- 
linger county.  Some  of  them  are  of  large  size,  and  partially  filled 
with  a  whitish  Clay.  In  others,  small,  needle-like  Stalactites,  tipped 
with  Quartz,  occur ;  while  in  others  Btill^  7namelons  of  ^fibrous  Limon- 
ite, from  which  depend  small,  irregularly  conical  Stalactites.  They 
are  usually  found  lying  on  the  surface  or  in  the  Clay,  and  broken 
Chert  near  the  surface,  but  not  often  at  any  great  depth  below. 

The  stalactitic  and  concretionary  ores,  are  generally  of  good  qual- 
ity, and  reasonably  free  from  any  impurity,  unless  it  be  an  occasional 
admixture  of  Ochre.  The  more  massive  and  amorphous  ores,  how- 
ever, show  a  much  greater  variation  in  quality.  The  changes  from 
pure  to  cherty  or  sandy  ore,  take  place  so  often  and  so  suddenly,  that 
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it  is  extremely  difficult  to  form  in  advance  any  reliable  opinion  as  to 
the  amount  of  available  ore  in  a  deposit. 

The  prevailing  impurity  through  all  this  region,  is  Ohert  or  flint. 
In  Madison  and  Bollinger  counties,  Sulphur  is  present  in  sufficient 
quantities  to  materially  injure  the  value  of  some  deposits,  but  further 
south  this  does  not  seem  to  be  the  case. 

In  the  northern  part  of  the  region  under  consideration,  Chert  is 
found  mixed  with  the  ore  of  nearly  all  the  banks,  from  that  degree 
where  it  is  only  an  occasional  lump,  to  that  where  the  ore  is  nothing 
more  than  a  Chert-breccia,  the  Limonite  serving  as  a  cement  or  ma- 
trix which  holds  together  the  mass  of  broken  Chert  lumps.  To  the 
south,  in  the  southern  part  of  Wayne,  and  in  Batler  and  Stoddard 
counties,  the  relative  amount  of  Chert  is  less,  and  the  common  impu- 
rity is  a  coarse  Sand.  This,  in  its  turn,  is  found  in  all  proportions  up 
to  where  the  ore  becomes  nothing  more  than  a  Ferruginous  Sand- 
stone. Many  specimens  of  this  kind  seem  to  have  been  originally  a 
silicious  Limestone,  in  which  the  Carbonate  of  Lime  has  been  re- 
placed by  Oxide  of  Iron,  by  the  infiltration  of  Ferruginous  waters, 
probably  containing  free  carbonic  acid,  which  dissolved  the  Carbon- 
ate of  Lime,  precipitating  in  its  place  the  Oxide  of  Iron,  and  leaving 
unaffected  the  silicious  matter.  The  variation  in  the  quality  of  these 
ores  is  great,  but  not  quite  so  sudden  as  in  those  which  are  cherty. 

In  some  deposits  in  Wayne  and  Batler  counties,  is  a  light,  olive 
brown  amorphous  Limonite,  which  to  the  eye  appears  very  pure,  but 
on  inspection  with  a  glass  it  is  seen  to  contain  much  finely  intermixed 
Silica. 

It  shows  stalactitic  structure  rarely,  though  very  fine  mamelons  of 
fibrous  Limonite  occur,  filling  crevices  in  the  more  solid  ore. 

The  silicious  nature  of  this  ore  will  be  seen  from  the  following  an- 
alysis by  Mr.  Chauvenet  : 


Water 

Insoluble  silicious  matter 

P'eroxide  of  Iron 

Metallic  Iron 


8.56 

37.88 
53.26 
37.28 


8.46 
28.18 
68.05 
44.13 


No.  1.    Specimen  from  the  L.  Johnson  bank,  Wayne  county— No.  30  of  .the 

ore  bank  list. 
No,  2    Specimen  from  Speer's  Mountain,  Wayne  county—- No.  24  of  the  ore 

bank  list. 
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These  specimens  are  not  average  samples  of  the  whole  deposit, 
but  are  merely  taken  to  show  the  composition  of  the  light-colored 
ore. 

The  ores  of  this  district,  as  far  as  I  had  the  opportunity  of  exam- 
ining them,  belong  to  that  class  of  ores  which,  in  the  reports  of  1872, 
page  87;  have  been  described  as  original  Limonites,  being  originally 
deposited  in  about  their  present  form  and  composition. 

In  some  localities,  some  of  the  Limonite  found,  has  undoubtedly 
been  formed  by  the  decomposition  of  Pyrites;  but  these  are  excep- 
tional, and  as  a  rule  in  this  region,  the  Limonite  has  the  appearance 
of  being  original  mineral.  In  all  cases  it  has  been  deposited  from 
aqueous  solution,  and  in  nearly  all,  upon  Limestone,  in  depressions  in 
its  surface  or  in  cavities  near  the  surface. 

There  are  some  facts  which  go  to  prove  that  occasionally  the  ore 
deposition  is  continued  in  the  Clay  and  Chert  detritus,  after  distur- 
bance from  its  original  position  and  destruction  of  the  associate  Lime- 
stone; but  there  is  not  enough  known  as  yet  to  enable  us  to  fully  un- 
derstand the  circumstances  of,  nor  the  laws  which  govern  this  later 
deposition. 

The  Limestone  which  carries  the  ore  through  all  this  region,  is 
the  Third  Magnesian. 

The  chemical  reactions  which  produced  the  deposition  of  the  ore, 
were  probably  two— one  a  precipitation  of  Oxide  of  Iron  from  an 
aqueous  solution  by  the  carbonates  of  Lime  and  Magnesia  of  the 
Limestone,  which  were  dissolved  and  carried  away  at  the  same  time 
the  Oxide  of  Iron  was  deposited;  the  other  partook  more  of  the  na- 
ture of  a  deposit  ixom  solution  by  oxidation  and  evaporation. 

The  amorphous  massive  ores  seem  to  be  a  result  of  the  first  method 
of  deposition  by  precipitation.  Waters  charged  with  oxide  of  Iron, 
and  probably  also  carbonic  acid  infiltrated  through  the  Limestone^ 
dissolving  and  carrying  it  away,  depositing  in  its  place  the  oxide  of 
iron.  The  infiltration  in  most  instances  seems  to  have  come  from 
above,  and  the  iron  may  have  been  obtained  wholly  or  in  part  from 
the  Second  Sandstone  which  formerly  overlaid  the  Third  Magnesian 
Limestone  in  many  places  in  this  District,  for  the  ore  is  often  found 
high  in  the  hills,  and  associated  with  broken  fragments  of  Sandstone, 
which  are  the  remnants  of  a  destroyed  stratum.  This  theory  of  depo- 
sition accounts  for  the  prevalence  of  Chert  in  so  much  of  this  amor- 
phous ore.  The  vsiliceous  Cherty  materials  existing  in  the  Magnesian 
Limestone  were  unaffected  by  solutions  which  readily  dissolved  the 
calcareous  portions,  and  the  precipitated  oxide  of  Iron  at  once  became 
intermixed  with  and  surrounded  the  Chert, 
o.s— 41 
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The  method  of  deposition  of  the  stalactitic  ores  has  been  briefly 
alluded  to  before.  They  were  deposited  by  the  second  method  from 
solution  by  evaporation  in  pre-existent  cavities  in  the  Limestone. 
Their  stalactitic  structure"^itself,  their  comparative  purity  and  freedom 
from  Chert,  and  the  fact  that  specimens  have  been  found  showing  the 
position  of  the  walls  of  the  cavities  where  the  ore  was  in  contact  with 
the  rock,  all  go  to  prove  this  beyond  reasonable  doubt.  The  solutions 
in  this  case  must  also  have  been  infiltrated  from  above. 

The  chemical  constitution  of  these  ores  will  be  seen  from  the  fol- 
lowing analyses  by  Mr.  Ohauvenet. 

They  were  all  made  from  average  samples  taken  at  the  ore-banks^ 
in  the  summer  of  1873,  and  in  selecting  the  samples  for  analysis,  no  spe- 
cimens were  taken  from  those  portions  of  the  deposits  (if  any)  where 
the  ore  appeared  to  the  eye  so  sandy  or  cherty  as  to  be  worthless. 
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It  will  be  seen  that  these  ores,  although  not  equal  to  the  specular 
ores  of  this  State,  are  yet  rich  enough  in  Iron  and  poor  enough  in  in- 
jurious impurities  to  be  of  great  value. 

Nos.  1,  2,  3,4,  5  and  9  are  samples  of  the  ordinary  porous  and  cherty 
Limonite. 

-Nos.  6  and  7  are  samples  of  the  dark-colored  reddish  Limonite 
which  bears  so  close  a  resemblance  to  Hematite.  They  are  mixed 
with  both  Chert  and  Sand.  No.  6  especially  being  very  cherty.  Not- 
withstanding their  red  color  and  streak,  they  show  in  proportion  to 
the  Iron  present,  about  the  same  amount  of  combined  water  as  the 
lighter  ores. 

No.  8  is  a  sample  of  Limonite  in  which  the  impurity  is  a  coarse 
Sand  instead  of  Chert.  It  will  be  seen  that  it  does  not  differ  greatly 
in  its  composition  from  the  others. 

The  following  two  analyses  of  specimens  from  the  Indian  Ford 
region,  were  made  by  Messrs.  Chauvenet  and  Blair,  lor  Mr.  James  E. 
Mills,  and  kindly  furnished  by  him  for  publication : 


Silica 

Oxide  of  Iron 

Alumina "i 

Lime 

Magnesia 

Manganese 

Sulphur.. 

Phosphoric  Acid. 
Water 


Insoluble  silicious  matter.. 

3Ietallic  Iron... 

Phosphorus,,. 


1. 

2. 

9.100 

75.140 

77.11 

2.580 

0.26 

0.15 

1.12 

0.012 

0.076 

0.126 

0.181 

11.44 

8.46 

99.928 
10.56 

10.98 

52.60 

53.98 

0.055 

0,079 

No.    1.     Average  sample,  by  Mr.  James  E.  Mills,  from  T.  26,  E.  7  E.,  Sec.  35, 

N.  hf.N.  E.  qr. 
No.    2.    Average  sample,  by  Mr.  James  E.  Mills,  from  T.  26,  li.  7  E.,  Sec.  22, 

S.  W.  qr. 

The  variation  in  size  of  the  ore  deposits  is  as  marked  and  great 
as  the  variation  in  quality,  but  the  great  majority  are  of  limited  ex- 
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tent  Any  Iron  manufacture  which  may  be  established  in  this  region 
and  which  relies  upon  these  deposits  for  a  supply  of  ore,  must,  if  it 
would  be  permanent,  control  a  large  number  of  them  in  order  to  se- 
cure a  sufficient  amount  of  ore  to  last  for  any  length  of  time. 

In  Madison  and  Bollinger  counties  a  number  of  banks  have  been 
opened,  so  that  their  character  can  be  pretty  well  ascertained  ;  but  in 
Wayne  and  Butler  counties  there  are  only  a  few  in  which  any  devel- 
opment at  all  has  taken  place.  The  majority  of  the  banks;  and  those 
too  in  the  most  promising  locality  of  all—the  Indian  Ford  region-— are 
as  yet  wholly  undeveloped. 

The  ore  at  the  undeveloped  banks  is  usually  seen  lying  upon  the 
surface  and  partially  imbedded  in  the  Clay  and  broken  Chert,  which 
almost  invariably  covers  thickly  the  surface,  and  often  occurs  to  a 
great  depth,  completely  hiding  the  underlying  rock.  In  most  cases 
no  rock  is  seen  in  position  near  the  ore,  but  when  it  is,  it  is  mentioned 
in  the  description  of  the  deposit. 

The  ore  deposits  of  this  region  may  be  classed  under  two  general 
divisions,  in  each  of  which  there  is  admitted  a  wide  range  of  varia- 
tion as  to  character,  size,  quality  and  position.    They  are  : 

Class  G-.    Deposits  of  Limonite  on  Limestone. 
Class  H.    Disturbed  or  drifted  deposits  of  Limonite. 

This  is  the  system  of  classification,  adopted  by  Dr.  A.  Schmidt  in  the 
Eeport  of  the  Geological  Survey  for  1872,  and  there  explained  at  some 
length  by  him.  Observations  during  the  past  season  have  served  to 
confirm  the  correctness  of  this  system  in  its  general  features.  As  all 
who  read  this  report  may  not  have  access  to  that  volume  a  general 
description  of  these  classes  of  deposits,  as  displayed  in  South-eastern 
Missouri,  will  be  given  before  proceeding  to  the  detailed  description 
of  deposits : 

CLASS   a.    DEPOSITS    OF    LIMONITE    ON   LIMESTONE. 

The  Limonite  deposits  of  this  region  seem  to  have  been  originally 
deposited  on  the  Third  Magnesian  Limestone,  which  is  the  prevailing 
rock. 

These  deposits  are  not  hi  veins  or  masses  of  any  regular  shape, 
but  occur  in  a  great  variety  of  forms,  as  may  be  inferred  from  the 
manner  of  deposition. 

The  form  which  is  rather  more  common  than  any  other  is  the  hori- 
zontally bedded  lenticular  mass  of  irregular  outline  but  this  is  not 
universal,  nor  does  it  occur  often  enough  to  make  it  the  rule. 

There  is  a  popular  opinion  that  the  ore  occurs  in  true  veins  of 
large   size   and  regular  course,  which  run  continually  through  the 
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Mils,  and  that  the  masses  of  ore  found  are  outcroppings  af  the  main 
vein.  Nothing  can  be  further  from  the  truth  and  nothing  tend  more 
to  incorrect  valuation  of  the  deposits  or  mistakes  in  mining  than  this 
theory.  The  facts  can  not  be  too  prominently  kept  in  view,  that  these 
deposits  are  not  true  veins ;  that  they  are  not  of  inexhaustible  ex- 
tent, and  that  a  large  outcrop  does  not  indicate  of  necessity  that  there 
is  a  correspondingly  greater  amount  beneath  the  surface. 

CLASS  H,    DISTUEBED  OR  DEIETED  DEPOSITS  OE  LIMONITE. 

Many  of  these  deposits  in  South-east  Missouri,  in  fact  the  great 
majority  of  them,  seem  to  have  been  disturbed  from  the  position 
where  originally  deposited.  We  find  them  in  all  stages  of  alteration, 
some  merely  slightly  tilted  or  moved  and  lying  near  the  original  po- 
sition ;  others  are  completely  broken  up  by  the  dissolving  or  washing 
away  of  the  surrounding  and  underlying  Limestone,  and  nearly  de- 
stroyed, so  that  they  should  perhaps  be  more  properly  called  residu- 
ary deposits.  Of  this  class  are  some  few  deposits  of  Limonite  which 
are  found  resting  in  the  porphyritic  detritus  near  the  base  of  Porphyry 
Mils.  They  are  probably  residual  from  Limestone,  which  once  ex- 
tended farther  up  the  hill  and  has  since  been  worn  away  by  slowly 
acting  erosive  agencies.  The  proof  of  this  is  found  in  the  fact  that 
these  Limonites  are  never  found  at  any  great  height  on  the  Porphyry 
hills,  and  that  with  them  is  usually  found  more  or  less  Clay  and 
Chert,  the  invariable  accompaniments  of  the  erosion  of  Magnesian 
Limestone. 

These  deposits  occur  in  a  great  variety  of  positions,  but  usually 
lying  in  much  broken,  irregular  masses,  buried  in  the  Clay  and  Chert 
or  oftentimes  merely  resting  on  the  surface.  From  this  can  readil}'-  be 
seen  their  very  uncertain  and  unreliable  character. 

There  is  almost  no  class  of  mineral  deposits  which  require  more 
careful  and  intelligent  examination  in  order  to  determine  their  true 
value,  and  none  the  surface  appearance  of  which  is  more  deceptive, 
many  banks  showing  a  line  outcrop  of  ore  on  the  surface,  prove  on 
opening  to  hold  little  or  none  beneath.  It  is  this  feature  which  leads 
to  the  over  estimation  of  many  deposits,  some  of  which  will  be  de- 
scribed. They  show  a  large  amount  of  ore  lying  thickly  and  almost 
solidly  over  the  surface^  which  a  careless  observer  would  naturally 
infer  to  be  the  outcrop  of  large  solid  masses,  but  when  shafts  come  to 
be  sunk  or  other  thorough  means  of  exploration  used,  they  prove  to 
be  nothing  more  than  residuary  deposits  resting  on  the  Clay. 
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DESCRIPTION   OF  SPECIAL  DEPOSITS. 

CLASS    a.      DEPOSITSOE    LIMONITE    ON    LIMESTONE. 

NiFONG  Bank, 

T.  31,  R.  8  E.,  Sec.  2,  S.  E.  qr.,  two  miles  from  Marquand,  Bollinger 
county. 

At  this  bank,  two  large  cuts  have  been  made  in  the  top  of  a  high 
hill,  about  a  quarter  of  a  mile  from  the  Iron  Mountain  Railroad  west. 
The  larger  of  these  cuts,  of  irregular  shape,  is  about  80  feet  deep,  run- 
ning in  a  north  and  south  direction.  The  ore  is  exposed  at  its  best  on 
the  south  wall.  It  is  seen  here  in  an  irregular  mass  8  or  10  feet  thick 
and  about  20  feet  long,  inclined  toward  the  west  at  a  high  angle,  over- 
laid by  a  mass  of  reddish  Clay  and  Chert,  which  shows  semi-stratifica- 
tion in  about  the  same  direction.  The  ore  at  the  south  end  of  the  cut 
is  of  good  quality,  a  dense  Limonite  and  comparatively  free  from 
Chert  That  exposed  on  the  east  wall  is  very  cherty,  so  much  so  as  to 
be  almost  worthless.  An  analysis  of  the  ore,  averaged  from  such  of 
it  as  is  marketable,  is  given  on  page  643. 

About  125  feet  east,  just  over  the  top  of  the  hill  towards  the  rail- 
road,  another  cut  has  been  driven  in  a  westerly  direction,  about  60 
feet  long  and  20  feet  deep  at  the  head,  where  it  has  exposed  a  mass  of 
very  cherty  ore,  6  to  8  feet  thick,  and  tilted  at  the  same  angle  as  in 
the  first  cut. 

Rhodes'  Bank, 

T.  31,  R.  8  E.,  Sec,  14,  S.  W.  qr.,  Bollinger  county.  As  will  be  seen 
from  the  sketch  (Fig.  74),  the  ore  here  lies  upon  the  south-east  slope 
of  a  low  hill.  It  has  also  been  exposed  by  the  two  cuts.  The  upper 
€ut  reveals  nothing  but  pieces  of  ore  in  the  Chert  and  Clay.  At  the 
lower,  is  exposed  over  an  irregular  area,  perhaps  40  feet  in  diameter, 
ore,  Chert  and  a  peculiar  porous  Quartzite  with  cavities  filled  with 
Ochre.  The  ore  is  frequently  found  adhering  to  this,,  but  is  present  in 
very  small  quantity  in  comparison  with  it  The  surface  of  the  hill 
above  is  covered  with  large  boulders  of  ore  and  Chert,  but  the  ore  is 
Ireer  from  cherty  admixture  than  would  be  expected.  At  the  upper 
cut  the  ore  is  better,  but  the  same  Quartzose  rock  is  found  adhering 
to  it. 
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Jesse  Lute's  Bank, 

T.  30,  R  9  E.,  Sec.  11,  N.  E.  qr.  of  N.  W.  qr.,  Bollinger  coimty.  At  this 
place  at  the  time  of  my  visit,  the  ore  had  been  disclosed  by  two  cuts  on 
the  north  slope  of  a  hill,  near  the  top.  The  main  cut  is  some  30  feet  deep 
and  shows  an  extremely  irregular  mass  of  ochreous,  cherty  ore,  which 
in  its  general  direction  dips  steeply  toward  the  north.  Much  Ochre 
is  associated  with  the  ore,  and  at  places  the  ore  is  almost  replaced  by 
Ochre,  Lying  above  the  main  body  of  ore  is  found,  in  irregular  pieces, 
a  peculiar,  silicious  red  ore,  a  specimen  of  which,  on  analysis  by  Mr,. 
E.  Chauvenet,  gave  the  following  results  : 

Peroxide  of  Iron 36.81 

Insoluble  silicious  residue 57.92 

Combined  water 4.96 

Metallic  Iron... 25.76 

It  is  said  to  occur  often  in  long,  stalactitic  pieces  standing  upright 
in  the  Olay. 

Scattered  over  the  surface  of  this  hill  and  the  next  one  north,  and 
occurring  in  the  Olay  and  Chert  at  the  cut,  are  found  large  numbers 
of  hollow  concretions  of  good  ore— the  so-called  "Pot"  ore — some  of 
them  of  considerable  size. 

Speer's  Mountain, 

T.  29,  E.  7  E.,  Sec.  3,  W.  half  lot  2,  N.  W.  qr.,  Wayne  county,  is  a  high 
hill  in  the  ridge  or  divide  between  Turkey  Creek  and  Bear  Creek.  The 
ore  occurs  almost  exactly  on  top  or  inclining  a  little  towards  the  east- 
ern slope.  It  is  in  almost  solid  masses  lying  irregularly  over  an  area 
about  45  feet  wide  and  150  feet  along  the  ridge,  while  the  broken 
pieces  extend  down  the  hill  about  100  feet.  The  surface  of  the  hill  is 
covered  with  soil,  and  no  rock  is  visible  save  occasional  Chert  lumps. 
The  ore  is  porous  and  contains  Chert  in  small  pieces,  usually  not  over 
one-half  inch  in  diameter,  which  occur  at  pretty  regular  intervals. 
The  uniformity  of  the  Chert  admixture  is  unusual,  and  while  sufficient 
to  injure  the  value  of  the  ore,  it  does  not  render  it  worthless. 

St,  Francis  Bank, 

T.  26,  R.  7  E.,  Sec.  24,  S.  half  N.  W.  qr.,  or  possibly  N.  half  S.  W.  qr. 
Butler  county.     As    will   be    seen    from  the  topographical   sketch 
(Fig.  75),  that  the  ore  here  occurs  on  a  steep  hill  about  80  feet  high^ 
which  rises  almost  from  the  edge  of  the  water,  on  the  west  side  of  the 
St.  Francois  River.    The  ore  has  been  traced  for  a  distance  of  550  feet 
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along  the  hill,  and  it  lies  scattered  in  immense  boulders  from  the  65 
foot  level  down  the  slope.  None  is  found  above  the  65  foot  leveL 
At  this  height,  for  a  distance  of  200  to  300  feet,  the  ore  shows  a  per- 
sistent outcrop,  which  seems  at  a  number  of  places  to  be  solid  and  in 
position.    The  thickness  of  it  could  not  be  well  ascertained. 

At  the  southern  end  of  the  hill,  the  ore  lies  in  greatest  abundance  - 
over  a  wider  surface  and  lower  down  on  the  hill ;    but  though  lying 
thickly,  almost  completely  covering  the  ground,  it  is  in  broken  pieces 
of  greater  or  less  size^  and  evidently  not  in  position. 

Some  200  to  300  yards  to  the  south-west,  at  a  point  not  shown  in 
the  sketch,  on  the  banks  of  a  small  branch  that  flows  into  the  St. 
Francois  Kiver,  is  a  large  amount  of  ore  lying  scattered  in  large  boul- 
ders on  both  sides  of  the  creek.  The  ore  is  of  only  medium  quality, 
being  porous  and  sandy  with  small  Oherfc  admixture  at  some  places. 
An  analysis,  by  Mr.  K.  Chauvenet,  of  a  sample  from  this  bank  has  been 
giyen  on  page  643. 

This  deposit  is  the  best  one  seen  in  the  Indian  Ford  region. 

Indian  Ford  Bank,  No.  1, 

T.  26,  K.  7  K,  Sec.  24,  N.  half  N.  E.  qr.,  Butler  county.  Here  the  ore 
is  found  upon  a  low  hill,  not  above  50  feet  high,  which  is  quite  near 
to  the  old  Indian  Ford  of  St.  Francois  River.  The  ore  lies  upon  the 
south-east  slope  of  the  hill  in  an  oblong  mass,  (or  rather  two  masses 
with  a  vacant  space  between,)  about  300  feet  long  and  100  feet  at  its 
widest,  with  its  longest  diameter  in  a  north-east  and  south-west  direc- 
tion. It  reaches  about  100  feet  down  the  hill— about  half  way.  The 
most  of  the  ore  outcrop  is  in  large  pieces,  but  in  the  centre  they  lie  sa 
closely  connected  as  to  seem  an  almost  solid  mass  of  unbroken  ore. 
In  quality  it  is  porous  and  cherty  rather  than  sandy,  but  is  pure  enough 
to  be  valuable. 

Indian  Ford  Bank,  No.  2, 

T.  26,  E.  7  E.,  Sec.  23,  N.  E.  qr.,  Butler  county,  is  upon  a  hill,  about  llO 
feet  high.  The  principal  mass  of  ore  lies  upon  the  S.  E.  Slope,  and 
shows  at  its  thickest  about  10  feet  below  the  top,  although  it  is  thinly 
scattered  over  the  top  and  thick  again  at  about  the  same  level  on  the 
northwest  It  reaches  some  30  feet  below  the  top,  extending  down  in 
a  belt  about  SO  to  100  feet  wide.  In  its  most  prominent  outcrop  it 
shows  apparently  solid  but  limited  in  extent,  while  the  most  of  the  ore 
is  in  large  pieces.  The  quality  of  the  ore  is  so  poor,  however,  being 
both  cherty  and  sandy,  as  to  materially  detract  from  the  value  of  this 
otherwise  promising  deposit. 
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Indian  Ford  Bank,  No.  3, 

T.27,  K  7  E.,  Sec.  23,  N.  K  qr.  of  S.  W.  qr.,  Butler  county.  The  ore 
here  occurs  upon  the  south-eastern  Slope  of  a  low  hill,  about  30  feet 
,  high.  JSTear  the  top  it  shows  an  almost  or  entirely  coherent  mass, 
about  75  to  100  feet  long,  and  extends  with  this  width  down  the  Slope 
about  150  feet,  in  an  outcrop  of  broken  pieces,  ranging  from  6  inches 
to  3  feet  in  diameter.  The  ore  is  porous  and  quite  free  from  Chert, 
but  is  inclined  to  be  sandy. 

Indian  Ford  Bank,  No.  4, 

T.  27;  E.  7  E.,  Soc  22,  S.  hf.  N.  W.  qr.,  Butler  county.  This  is  a  large 
deposit  of  ore,  occurring  on  the  north-western  Slope  of  a  Mil,  about 
5u  feet  high.  Near  the  top  the  ore  lies  in  an  apparently  coherent  mass, 
and  below  it  scatters,  spreading  over  a  large  area. 

The  value  of  the  deposit  is,  however,  greatly  injured  by  the  poor 
quality  of  the  ore,  which  is  lean,  soft  and  sandy,  and  almost  none  of 
it  of  first  quality. 

Blue  Spring  Bank, 

T.  26,  R.  7  E.,  Sec.  26,  S.  E.  qr.  of  S.  E.  qr.,  Butler  county  (Fig.  76.) 
Here  the  ore  is  found  in  large  and  small  pieces,  and  in  one  place  in 
solid  outcrop,  overlying  an  outcrop  of  10  feet  of  Third  Magnesian 
Limestone,  which  shows  at  30  feet  above  the  bottom  of  the  hill. 
The  ore  is  not  seen  in  any  great  amount,  the  outcrop  being  only 
about  75  feet  along  the  Slope,  and  30  feet  wide  ;  but  it  is  interesting 
as  showing  more  plainly  than  usual  the  relation  of  the  ore  to  the  Lime- 
stone.   In  quality  it  is  not  first  class,  being  quite  sandy. 

SriVA  Bank, 

T.  27,  R.  8  E.,  Sec.  26,  Stoddard  ccnnty.  This  deposit  is  upon  one  of  the 
high  hills  south  of  Mingo  Swamps,  on  the  southern  Slope,  but  quite 
near  the  top.  The  ore  first  occurs  in  large  lumps,  about  20  feet  below 
the  crown  of  the  hill,  and  some  120  feet  down  the  Slope.  At  about  30 
feet  down  is  a  solid  ledge  of  ore,  which  shows  an  average  thickness  of 
4  or  5  feet,  and  is  continuous  for  100  to  120  feet  in  length.  From  the 
sketch  (Fig.  77)  the  relative  position  of  this  ledge  will  be  seen.  After 
an  interval  of  about  40  feet  the  ore  is  seen  again  at  about  the  same 
level,  and  apparently  a  continuation  of  the  same  ledge.  Broken  ore, 
lying  in  almost  solid  masses  beyond  the  visible  end  of  the  solid  out- 
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crop,  is  seen,  and  it  also  covers  the  surface  for  200  feet  or  more  down 
the  MIL  In  the  sketch  only  the  top  of  the  hill  is  attempted  to  be 
sbowOo 

The  ore  is  of  fair  quality,  porous,  with  pockets  or  cavities,  filled 
with  Sand,  and  occasionally  somewhat  cherty.  An  analysis  by  Mr, 
Ohauvenet  of  ore  from  this  bank  is  given  on  page  643. 

This  deposit  is  the  most  promising  one  seen  in  Stoddard  connty, 

Shrout's  Bank, 

T.  27,  E.  6  E ,  Sec.  16,  K  E.  qr„  of  N.  E.  qr.,  Butler  county,  upon  the 
western  Slope  of  a  steep,  high  ridge,  running  north  and  south,  over- 
looking Black  Elver.  The  ore  lies  scattered  in  broken  lumps,  some 
of  which  are  of  large  size,  for  a  distance  of  500  feet  along  the  Slope, 
and  perhaps  100  feet  wide,  while  at  one  place,  near  the  top  of  the  hill, 
a  solid  outcrop  is  seen,  showing  some  6  or  7  feet  thickness  of  very 
flinty  and  silicious  ore.  This  outcrop  of  solid  ore  does  not  show  for 
any  great  length.  There  are  in  it  occasional  seams  of  better  ore  run- 
ning through  the  mass,  but  the  best  showed  Silica  in  coarse  grains. 
The  quality  of  the  whole  outcrop  is  poor,  being  extremely  sandy,  some 
of  it  so  much  so  as  to  be  little  more  than  a  ferruginous  Sandstone. 
The  ore  of  the  solid  outcrop  is  both  cherty  and  sandy. 

An  analysis  of  a  sample  from  this  bank  is  given  on  page  643. 

Upon  the  same  tract  of  land,  i  mile  south,  on  the  N.  E.  qr.  of  the 
S.  E.  qr.  of  same  Section,  there  is  a  smaller  outcrop  of  ore  in  large  and 
small  pieces,  scattered  thickly  over  an  area  100  feet  east  and  west,  by 
175  feet  north  and  south,  and  at  some  places  the  mass  seems  to  be 
solid.  The  ore  is  porous,  semi-concretionary,  and  quite  cherty,  while 
many  of  the  cavities  of  the  concretions  are  filled  with  Sand;  yet, not- 
withstanding this,  it  will  average  better  than  the  larger  outcrop  just 
described. 

SwATTLEK  Bank, 

T.  25,  K  6  E.,  Sec.  28,  N.  E.  qr.  of  N,  W.  qr.;  Butler  county.  The  ore, 
in  a  belt  about  75  to  100  feet  wide,  lies  along  the  ridge,  and  down  the 
point  to  the  bottom,  a  distance  of  about  500  feet,  on  a  low  hill  pointing 
north.  Down  the  Slope  it  is  in  broken  pieces,  mostly  of  large  size; 
but  higher  up  it  lies  in  apparently  solid  mass,  which  shows  at  one 
place  about  10  feet  thick.  This  solid  outcrop  is,  however,  of  limited 
extent,  and  the  great  proportion  of  ore  seen  is  broken.  It  is  of  medium 
quality,  porous  and  sand3^ 

At  other  places  on  this  tract,  ore  is  found  outcropping,  and  at  one 
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place,  on  the  N.  E.  qr.  of  the  same  section,  a  considerable  quantity  is 
seen,  which  seems  to  be  in  position  ;  but  the  quality  is  so  poor  that  it 
is  not  worth  a  special- description. 

Morris  Creek  Bank, 

T.  27,  E.  4  E.,  Sec.  35,  S.  E.  qr.,  Wayne  county  (Fig.  78.)  Upon  the  east 
Slope  of  a  low  hill,  about  75  feet  high,  and  scattered  into  the  bed  of 
the  creek,  which  here  runs  north  into  Black  River,  the  ore  is  founds 
It  lies  thickly  about  200  feet  along  the  Slope,  and  extending  up  to  the 
40  foot  level,  but  none  above.  All  the  ore  is  lean  and  cherty^  and 
often  little  mor^e  than  a  ferruginous  Chert.  It  seems  to  have  come 
from  a  ledge  of  ferruginous  Chert,  or  very  cherty  ore,  which  shows  a 
persistent  outcrop  of  the  40  foot  level  for  about  150  feet.  That  which 
is  broken  and  lying  in  pieces  over  the  surface  shows  a  larger  propor- 
tion of  good  ore  than  the  solid  mass,  but  even  in  this  there  are  irreg» 
ular  masses  of  better  ore. 

The  value  of  the  bank  is  much  injured,  however,  by  the  quality 
of  the  ore,  which,  taken  as  a  whole,  is  poor. 

In  addition  to  these  already  described,  the  Gregoire,  West,  Peter- 
burger,  Big  Lake  Creek  and  other  banks  are  probably  deposits  of  this 
class  in  the  South-eastern  Ore  District. 

CLASS  H.    DEIFTED     DEPOSITS      OP    LIMONITE. 

Foster  Bank, 

T.  33,  E.  7  E,  Sec.  16,  N.  E.  qr.,  Madison  county.  At  the  time  of  exami- 
nation, three  cuts  had  been  made  at  different  places  in  this  quarter 
section.  The  upper  cut  was  made  near  the  end  of  a  tramway,  con- 
structed to  carry  the  ore  down  to  the  Iron  Mountain  Kailroad,  about 
half  a  mile  distant.  This  cut  was  about  80  feet  long,  running  into  the 
hill  near  the  summit  in  an  easterly  direction.  Considerable  ore  had 
been  obtained,  but  it  was  all  found  as  broken  pieces  or  boulders  ly- 
ing in  the  Clay  and  Chert,  and  no  solid  mass  was  found.  The  ore  was 
very  cherty. 

About  250  to  300  yards  north,  by  the  side  of  the  tramway,  another 
small  excavation  was  made  without  reaching  any  solid  ore,  but  much 
ore  in  pieces,  mostly  of  small  size,  was  found  in  the  Glsij.  This  was 
a  much  better  quality  than  in  the  upper  cut,  being  dense,  dark-colored, 
often  Stalactitic  and  quite  free  from  Chert. 

At  still  another  point,  west  of  the  last  described,  an  excavation 
of  about  10  feet  deep  had  disclosed  a  mass  of  ore  of  irregular  shape^ 
the  extent  of  which  could  not  bo  seen.    It  was  lying  in  the  Clay  mix- 
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ed  with  mucli  yellow  Ochre  and  ferruginous  Chert.     The  ore  itself 
was  dense,  cherty  and  very  silicious.    No  rock  was  visible  near  the 
ore  save   the  associated  Chert,  which  was  found  in  abundance;  both 
lying  with  the  ore  and  scattered  over  the  surface  of  the  hill. 

Gle]S"N  'Emma  Bank, 

T.  SO,  E.  9  E.,  Sec.  16,  Bollinger  county.  This  bank  was  described  in 
the  Geological  Report  for  1872,  by  Dr.  Schmidt,  under  the  name  of  the 
Murdock  Bank.  Since  that  time  considerable  development  has  taken 
place,  which  has  shown  more  clearly  the  character  of  the  deposit, 
and  up  to  the  time  of  examination  some  1;500  tons  of  ore  had  been 
mined  and  shipped. 

The  bank  was  opened  low  down  upon  the  hill  at  a  point  about  20 
feet  above  the  level  of  the  valley.  Here  three  irregular  excavations 
had  been  made  along  the  hill-side,  in  all  some  200  feet  along  the 
Slope,  and  the  deepest  of  them  about  80  feet  into  the  hill.  Two  prin- 
cipal ore  masses  were  disclosed.  Of  th^se,  the  most  southerly  was  a 
broken  mass,  seemingly  formed  of  concentric  layers  of  ore  in  small 
pieces.  Considerable  of  this  was  cherty,  but  in  the  northern  mass  a 
much  larger  proportion  of  Chert  was  seen,  so  much  as  to  render  a 
large  amount  of  ore  valueless. 

The  ore  in  the  extreme  north  part  of  the  cut  was  better  quality, 
but  mixed  with  much  Ochre.  An  analysis  of  an  average  sample  of 
such  ore  as  is  not  too  cherty  to  be  marketable  from  this  bank,  is  given 
in  the  table  of  analysis.  Were  the  whole  averaged  the  per  centage 
of  Iron  would  be  much  less  than  is  here  shown,  and  the  silicious  mat- 
ter  correspondingly  greater. 

TiBBs'  Bakk, 

T.  31,  R.  10  E,  Sec.  29,  S.  W.  qr.  of  8.  E.  qr.,  Bollinger  county.  Upon 
the  north  Slope  of  a  hill  about  60  feet  high,  the  ore  is  exposed  by  a 
cut  at  the  40  foot  level.  It  is  seen  at  the  head  of  the  cut  which  runs 
in  a  southerly  direction,  lying  in  a  broken,  irregular  mass,  much  mix- 
ed with  Ochre,  and  imbedded  in  the  Clay.  There  is  not  much  Chert 
present,  but  the  ore  is  full  of  Ochre,  and  occasionally  sulphurous.  A 
great  deal  of  very  good  Ochre  can  be  obtained  from  this  bank ;  in 
fact,  so  far  as  can  be  seen,  there  is  more  Ochre  than  ore  present. 

Much  ore  is  scattered  over  the  surface,  and  several  small  test  pits 
have  been  dug,  but  without  revealing  the  presence  of  any  solid  mass 
of  ore. 
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Robbie's  Bank, 

T.  81,  K.  9  E.J,  Sec.  10,  Bollinger  county.  Here  the  ore  occurs  upon 
the  north  Slope  of  a  high  hill  on  the  divide^  between  Hurricane  and 
Crooked  Creeks.  The  ore  lies  in  many  broken  pieces  of  uniformly  large 
size,  in  a  belt  about  200  feet  long,  N.  and  S.,  and  75  feet  wide.  It  is 
dense,  hard  ore,  silicious  rather  than  cherty,  and  much  of  it  dark-red 
in  color.  There  are  many  Chert  pieces  scattered  with  the  ore  on  the 
surface,  and  considering  this  fact,  it  is  rather  surprising  that  there  is 
so  little  mixed  with  the  ore. 

T.  W.  g^HBLL  Bank, 

T.29,R.  9K;  Sec.  10;N.  E.^qr.  of  S.  E.  qr.,  Bollinger  county.  The 
hill,  upon  which  this  deposit  is  found,  is  low  and  flat,  and  singular,  in 
that  almost  no  Chert  is  found  upon  it.  It  seems  to  be  deeply  covered 
with  Soil,  and  the  only  rock  visible  is  the  ore,  which  lies  in  a  belt  50 
or  60  feet  wide  and  200  feet  long,  over  the  top  of  the  hill.  The  most 
of  the  ore  is  upon  the  S.  E.  Slope,  and  is  in  large  boulders .  It  is  dense^ 
sometimes  Stalactitic,  and  usually  pure  and  free  from  Chert. 

Myers'  Bank, 

T,  30;  K  8  K,  Sec.  32,  S.  E.  qr.  of  N.  E.  qr.,  Bollinger  county.  This  deposit 
occurs  upon  the  S.  bank  of  Davault's  Creek,  a  branch  of  Castor  River. 
The  ore  is  found  low  down  upon  the  hill,  not  rising  over  20  feet  above 
the  bottom.  It  lies  very  closely  along  the  foot  of  the  hill,  for  about 
100  feet,  in  large  boulders  that  seem  almost  solid.  A  little  prospect- 
ing has  been  done  at  two  places  by  means  of  small  cuts,  which  have 
revealed  the  presence  of  large  boulders  of  ore  underneath  the  sur- 
face, which  were  so  large  as  to  be  unmanagable  by  the  prospectors. 
The  ore  is  comparatively  free  from  Chert  and  other  impurity.  An 
analysis,  by  Mr.  Chauvenet,  is  given  on  page  643. 

Eeed  Bank, 

T.  28,  R.  8  E.,  Sec.  IT,  N.  W.  qr„  of  N.  'V.  qr.,  Bollinger  county,  Fig.  79. 
This  deposit  is  a  singular  one,  in  that  the  outcrop  of  ore  which  is  usu- 
ally large  and  heavy,  occurs  near  the  foot  of  a  gentle  Slope,  which 
can  hardly  be  called  a  hill,  in  the  high  lands  between  Castor  River  and 
Lost  Creek,  The  ore  is  near  the  level  of  a  dry  branch  with  a  south- 
erly course,  and  the  Slope  deeply  covered  with  Soil,  and  showing  no 
rock  in  position,  with  only  few  Chert  lumps,  rises  gently  toward  the 
east  at  the  rate  of  about  5  feet  in  100.  The  ore  covers  an  area  about 
300  feet  long,  N.  and  S.,  by  100  feet  wide.    It  lies  thickly  over  the  sur« 
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face,  and  at  about  the  centre  is  an  irregular  mass  perhaps  100  feet 
long,  which  seems  at  first  sight  to  be  solid  and  coherent,  but  on  closer 
examination  proves  to  be  formed  of  large  pieces  lying  closely  togeth- 
er. It  is  quite  porous,  of  only  medium  quality,  and  inclined  to  be 
coarsely  silicious  rather  than  cherty.  The  bank  is  wholly  unprospect- 
ed,  save  at  one  pomt  near  the  heavy  outcrop,  where  a  small  test  pit 
had  been  dug.  What  was  its  original  depth  could  not  be  ascertained, 
but  that  it  had  revealed  no  ore  was  pretty  certain,  from  the  character 
of  the  material  thrown  out  and  lying  at  the  mouth,  which  was  a  whit- 
ish Clay  mixed  with  Chert. 

Eeese  Creek  Baj^k, 

T.  28,  K.  6  E.,Sec.  5,  Wayne  county.  The  ore  of  this  bank  shows 
itself  in  a  zone  about  100  feet  wide  and  300  feet  long,  lying  across  the 
top  of  a  very  high  hill  or  ridge.  The  largest  amount  occurs  almost  at 
the  top  of  the  ridge,  where  it  is  in  large  boulders  3  feet  or  more  in  di- 
ameter, but  there  is  no  solid  mass  or  close  outcrop  appearing  nearly 
solid  ;  on  the  contrary,  it  is  all  broken  and  much  of  it  in  fine  pieces. 
The  ore  is  mostly  dense,  close-grained  and  of  fair  quality,  although  at 
places  it  is  both  silicious  and  cherty.  Some  specimens  give  a  reddish 
streak.  Towards  the  edges  of  the  outcrop  it  grows  more  cherty,  at 
some  places  shading  ofl:*  insensibly  into  a  ferruginous  Chert. 

Pettit  Bank, 

T.  27,  E.  7  E.,  Sec.  19,  S.  E.  qr.,  Wayne  county.  The  ore  here  occurs 
in  two  principal  outcrops  upon  the  east  side  of  a  high  hill,  quite  near 
the  top.  Neither  of  them  seem  to  have  been  much  disturbed  or  far 
removed  from  the  place  of  deposition.  The  southern  outcrop  shows 
one  mass  that  appears  nearly  solid,  and  a  large  amount  broken  and 
scattered  down  the  hill  cfver  an  irregular  area,  perhaps  125  feet  diam- 
eter. This  outcrop,  in  a  limited  space,  shows  a  great  variety  of  ore- 
some  of  it  pure  and  dense,  some  stalactitic,  some  very  sandy;  and 
some  cherty.  The  northern  outcrop  is  about  250  feet  distant,  at  about 
the  same  height,  and  is  smaller  but  more  solid.  The  ore,  too,  is  of 
poor  quality,  being  porous,  sandy  and  cherty. 

Eamsay  Bank, 

T.  27,  K.  6  E.,  Sec.  23,  Wayne  county.  [Fig.  80].  The  ore  of  this  de- 
posit is  found  lying  in  the  St.  Francois  River  and  embedded  in  the 
alluvium  of  its  west  bank.  The  bank  is  formed  of  Clay  and  mud  and 
rises  20  to  SO  feet  above  low  water.  This  level  extends  back  100  to 
200  feet  on  the  west  side,  where  it  strikes  the  foot  of  the  hills.    The 
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ore  is  scattered  along  the  bank  for  about  50  feet,  but  does  not  rise  to 
within  10  feet  of  the  top.  Large  pieces  of  Chert  and  cherty  Lime- 
stone are  found  embedded  with  the  ore,  which  is  all  stalactitic,  in 
large  masses,  showing  stalactites  of  unusual  length,  some  3  or  4  feet 
long.  There  is  no  Chert  mixed  with  the  ore,  but  considerable  Ochre 
in  the  intestices  between  the  fine  stalactites.  No  rock  is  seen  in  po- 
sition anywhere  near;  but  at  a  point  a  few  yards  below  the  ore  there  is 
a  ford  in  the  river  which  is  there  quite  shallow  and  runs  among  many 
boulders  of  Limestone  or  Chert.  At  time  of  high  water  the  whole  • 
deposit  would  be  covered.  It  is  evident  that  it  is  a  residuary  deposit 
of  limited  extent. 

Mann  Bank. 

T.  27,  R.  6  E.,  Sec  21,  N.  E.  qr.>  Wayne  county,  is  upon  the  top  of  a 
high  hill,  north  of  Otter  Creek,  which  runs  here  in  a  large  bend  on 
three  sides  of  the  hill,  which  is  the  highest  in  the  neighborhood.  It  is 
covered  with  Chert,  but  no  solid  rock  is  visible.  The  ore  lies  close, 
almost  covering  the  top,  over  an  area  250  feet  north  and  south  by  175 
feet  east  and  west,  but  it  does  not  extend  more  than  20  feet  below  the 
top  down  the  slope.  It  occurs  in  large  pieces,  that  do  not  seem  much 
disturbed.  In  quality  it  is  poor— the  prevailing  impurity  being  Ochre, 
but  Sand  and  Chert  are  also  present,  and  the  ore  is  almost  always 
mixed  with  one  or  the  other. 

Otter  Creek  Bank. 

T.  27,  R.  5  E.,  Sec.  3  S.  W.  qr.,  N.  hf.  S.  E.  qr,,  and  Sec.  4,  lot  1 
N.  E.  qr.,  Wayne  county.  Along  the  top  of  the  range  of  hills  just 
north  of  Otter  Creek  there  are  a  number  of  small  outcrops  of  ore  in 
scattering  boulders,  but  the  largest  of  them  is  situated  on  the  N. 
E.  qr.,  Sec.  4.  Here,  upon  the  south  slope  &f  the  hill,  near  the  sum- 
mit, the  ore  covers  an  area  about  200  feet  in  length  along  the  slope, 
and  60  to  75  ieet  in  width.  Over  the  crown  of  the  hill,  at  about  the 
same  level,  on  the  north  slope,  a  small  amount  of  ore  is  seen.  The 
ore  is  mostly  in  quite  small  pieces,  and  of  poor  quality,  being  quite 
sandy  and  often  cherty. 

Upon  the  S.  W.  qr.,  Sec.  3,  lying  low  on  the  hill  near  the  Creek, 
there  is  a  small  outcrop  over  an  area  40  to  100  feet,  of  very  good 
statactitic  ore,  but  it  is  in  small  pieces,  and  the  total  quantity  seen  is 
so  little  that  it  does  not  promise  to  be  of  any  importance. 
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Haney  Bank, 

T.  26,  E.  5  E.,  Sec.  5  S.  W.  qr.,  Wayne  county,  is  another  one  of  this 
class  of  deposits  where  the  ore  is  found  only  on  the  summit  of  a  high 
hill.  It  is  one  of  the  largest  of  three  and  likely  to  be  thought  much 
more  extensive  and  reliable  than  it  really  iSo  It  occurs  on  a  high 
ridge,  which  here  forms  an  elbow,  turning  from  a  north-east  course  to 
north.  The  ore  lies  scattered  over  an  irregular  area  along  the  sum- 
mit>  from  500  to  600  feet  in  length  and  200  feet  wide.  It  is  in  patches 
more  or  less  thick,  but  at  no  place  is  anything  like  a  solid  outcrop 
seen,  and  it  does  not  extend  over  20  feet  below  the  top  of  the  hill.  A 
number  of  large  boulders  are  seen,  but  the  greater  part  of  the  ore  is 
in  small  pieces,  which  are  not  rounded  but  flat.  It  is,  however,  of  un- 
usually line  quality,  being  dense,  somewhat  inclined  to  botryoidal 
forms  and  almost  entirely  free  from  Chert,  Sand  or  other  impurities^ 
Occasionally  there  is  some  of  it  porous,  but  the  cavities  in  it  are  not 
filled  with  Sand  but  with  a  fine  Clay  and  not  much  of  that.  There  is 
no  rock  seen  in  position  on  this  hill,  but  considerable  Chert  and  cherty 
Limestone  on  the  slope  below  the  ore  outcrop,  while  on  the  east  side 
there  are  a  few  large  pieces  of  ferruginous  Chert  lying  with  the  ore. 
The  ore  disappears  both  to  the  north  and  south  v/ith  the  slope  of  the 
hill  but  reappears  again  a  few  hundred  feet  to  the  north  at  about  the 
same  level  in  much  less  quantity.  The  depression  between  the  two 
outcrops  is  only  a  few  feet  deep,  and  from  this  fact  it  seems  probable 
that  the  extension  in  depth  of  the  ore  is  very  limited. 

Bear  Mountain  Bank, 

T.  29,  K  3  E.,  Sec.  2,  N.  W.  qr.,  Wayne  county.  The  appearance  .of 
this  bank  around  the  ore  outcrop  can  be  seen  from  the  accompanying 
sketch,  Fig.  81,  but  the  general  geology  needs  a  slight  explanation. 

Bear  Mountain  is  an  oblong  Porphyry  hill,  having  its  greatest  di» 
ameter  N.  and  S.,  and  some  400  to  500  feet  high.  Detritus  of  sandy 
Limestone,  Chert,  Clay  and  broken  Porphyry  covers  the  base  of  it 
for  from  100  to  125  feet  up,  and  it  is  in  this  that  the  ore  has  been 
found.  As  shown  by  the  sketch,  the  surface  is  covered  at  several 
places  with  ore,  and  several  shafts  and  cuts  have  been  dug  in  search 
of  a  solid  body  of  it.  The  lov/er  cut  was  run  altogether  in  a  light- 
colored  Clay.  The  upper  one  revealed,  at  the  end,  a  considerable 
mass  of  broken  Limonite  lying  in  cherty  Clay  and  a  disturbed;  decom- 
posed sandy  Limestone.  The  shaft  above  the  cutf  was  sunk  SO  feet  in 
light  colored  Clay  or  decomposed  Chert,  passing  through  a  few  thin 
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seams  of  ore,  and  ending  in  the  Clay  without  reaching  any  solid  body 
of  ore.  The  upper  shaft  was  only  a  few  feet  deep,  all  in  the  same 
Olay. 

The  ore  in  the  tipper  cut  is  much  broken  and  shattered,  drawing 
from  the  mass  in  rectangular  pieces  of  2  to  3  inches  to  the  side. 
There  is  considerable  Chert  mixed^with  it.  Upon  the  surface  much 
ore  is  of  stalactitic  structure,  and  quite  pure, 

Yancey  Mountain  Bank, 

T.  30,  E.  4  E.,  Sec.  35,  N.  W.  qr.  of  N.  E.  qr.,  Wayne  county.  This  deposit 
and  the  one  following  are  peculiar  in  that  the  Limonite  ore  is  found  at 
the  foot  of  a  Porphyry  hill,  l3ang  scattered  in  large  and  small  pieces 
upon  the  Porphyry  and  in  the  porphyritic  detritus.  Little  or  no  Chert 
or  Clay  is  present,  and  the  ore  is  singularly  free  from  Chert.  At  the 
lower  part  of  the  outcrop  the  ore  is  brown  in  coloi,  free  from  impur- 
ity; a  true  Limonite  of  first  quality.  Higher  up  it  grows  more  sili- 
ceous and  darker  in  color,  and  finally  presents  the  appearance  of  a 
decomposed  Porph^ay,  highly  ferruginous. 

KiSTER  Bank, 

T.  30,  R.  4  E.,  Sec.  35,  N.  E.  qr.  of  N.  W.  qr.,  Wayne  county.  This  de- 
posit is  upon  the  flank  of  the  same  hill  as  the  last  described,  and  sim- 
ilar to  it  in  the  absence  of  Chert  detritus.  The  ore  lies  some  50  or  60 
feet  higher  on  the  hill  upon  a  ridge  between  two  ravines,  and  running 
down  into  them  both.  At  the  bottom  it  is  Limonite  of  poor  quality, 
being  quite  siliceous;  but  on  ascending  the  hill  it  grows  redder  and 
leaner,  and  presents  the  sEime  changes  into  an  apparently  decomposed 
red  Porphyry  that  were  seen  in  the  last  described  deposit. 

Cedar  Bay  Bank, 

T.  28,  R.  3  E.,  Sec.  -— ,  Wayne  county.  The  ore  of  this  bank  lies  upon 
the  western  slope  of  a  high  hill,  about  two-thirds  distance  to  the  top, 
and  covers  a  surface  perhaps  200  feet  square. 

An  excavation  has  been  made  in  the  hill  side  about  250  feet  in 
length,  but  not  at  any  place  more  than  12  feet  deep,  and  a  large 
amount  of  ore,  mostly  in  small  lumps  not  over  one  foot  in  diameter 
has  been  found,  but  no  solid  body  has  been  reach.ed.  The  surface  ore 
is  mostly  in  small  pieces,  stalactitic  and  of  good  quality,  while  that  in 
the  cut  is  dense  and  often  cherty. 

Indian  Oeeek  Bank, 

T.  26,  R.  6  E.,  Sec.  35,  N.  W.  qr.,  Butler  county.    At  this  place  the  ore 
lies  upon  the  top  and  down  the  south  slope  of  a  low  hill  not  over  50  feet 


IRON   ORES   OF  SOUTH-EAST    MISSOURI.  659 

in  height.  Ore  is  thinly  spread  over  an  area  perhaps  150  feet  in  diam- 
eter, perhaps  rather  more  in  an  east  and  west  direction.  It  occurs 
mostly  in  small  pieces,  save  at  one  place,  where  is  an  almost  solid 
outcrop  of  perhaps  20  feet  diameter.  The  ore  is  of  poor  quality,  being 
either  cherty  or  porous  and  full  of  Sand. 

Miller  Bank, 

T.  26,  K.  6  E„  Sec.  35,  N .  W.  qr.  of  K  E.  qr.,  Butler  county,  is  another, 
and  quite  characteristic  instance  of  the  deposits  of  this  class  which 
are  found  capping  the  hills,  apparently  not  far  removed  from  the 
place  of  original  deposition,  but  still  showing  no  solid  ore  masses. 
The  features  of  it  can  be  seen  from  the  accompanying  sketch.  Fig. 
82.  The  ore  lies  upon  top  of  a  hill  on  the  south  side  of  Indian  Creek, 
in  two  outcrops.  These  cap  the  highest  points  of  the  hill,  but  are 
separated  by  a  shallow  depression  in  which  no  ore  at  all  is  found,  nor 
does  it  extend  far  down  the  slope.  In  quality  it  is  very  poor,  being 
sandy  and  ochreish— the  southern  outcrop  so  much  so  as  to  be  almost 
worthless,  as  is  it  is  little  more  than  a  ferruginous  Sandstone. 

Black  Kiver  Ba:nk  No,  1, 

T.  26,  R.  6  E.,  Sec.  13;  Butler  county ;  Fig.  83.  The  ore  of  this  deposit 
was  first  found  upon  the  top  of  a  hill  about  70  feet  high. 

A  large  circular  excavation  has  been  made  here  about  10  to  15 
feet  deep,  from  which  much  cherty  ore  has  been  taken  in  pieces  usu- 
ally of  small  size,  and  a  large  mass  of  the  same  ore  of  irregular  shape 
is  disclosed  in  one  wall  of  the  cut.  Much  very  ferruginous  red  Clay 
and  larger  masses  of  Chert  are  associated  with  the  ore.  About  30  feet 
below  the  summit  a  cut  has  been  run,  and  from  the  end  a  tunnel, 
which  has  penetrated  below  the  main  cut,  but  no  ore  of  any  amount 
has  been  reached  by  it.  At  the  lower  cut,  near  the  surface,  some  ore 
was  found,  but  it  did  not  extend  to  any  depth.  The  tunnel  runs 
through  red  and  yellow  Clay,  tumbling  Chert,  and  occasionally  small 
seams  or  streaks  of  siliceous  ore,  but  these  disappear  towards  the  cen- 
tre of  the  hill.  The  excavation  above  had  not  been  opened  down  to 
the  tunnel  at  the  time  of  my  visit,  so  that  the  exact  extent  of  the  mass 
of  ore  seen  in  the  wall  could  not  be  told,  but  that  it  does  not  extend 
far  is  proved  by  the  fact  no  trace  of  it  is  seen  in  the  tunnel  below. 

The  ore  is  usually  of  a  dark  red  color,  but  of  a  very  poor  quality, 
being  very  cherty  and  sandy.  An  analysis  of  an  average  sample  of 
such  of  it  as  is  marketable  is  given  in  the  table  of  analyses. 


660  GEOLOGICAL   SURVEY. 


Black  Kiver  Bank  No.  2, 

T.  26,  R.  6  E.,  Sec.  18,  Butler  county,  (Fig.  84.)  This  deposit,  both  in 
its  character  and  in  the  way  in  which  it  has  been  opened,  is  very  sim- 
ilar to  the  last.  It  is  not  quite  a  quarter  of  a  mile  distant,  upon  top 
of  a  hill  about  40  feet  high,  and  the  ore  has  been  exposed  by  a  summit 
excavation  of  irregular  shape.  A  tunnel  has  also  been  run  about  20 
feet  below  the  summit,  under  the  ore,  and  the  excavation  has  been 
opened  down  to  the  tunnel.  The  materials  through  which  the  tunnel 
penetrated  are  about  the  same  as  in  No.  1,  save  that  less  Ohert  was 
found  and  the  Clay  was  not  quite  so  ferruginous. 

The  principal  ore  mass  exposed  is  on  the  side  of  the  cut  opposite 
to  which  the  tunnel  penetrated  and  the  bottom  of  it  was  not  well 
shown,  but  it  seemed  of  irregular  shape,  broken  and  lying  in  the  Clay. 
Not  much  Ohert  was  found  with  the  ore.  It  is  of  much  better  quality 
than  at  No.  1,  and  shows  the  same  variations  in  mineralogical  charac- 
ter. Much  of  it  is  red  and  gives  a  red  streak,  and  in  its  lustre  and  frac- 
ture appears  like  Specular  ore,  but  that  it  is  not  is  proved  by  the  fact 
of  its  containing  combined  water.  It  is  this  ore  which  has  given  to 
this  bank  the  name  of  a  Specular  ore  deposit,  and  it  was  recorded  as 
such  in  the  list  of  ore  banks  in  the  Geological  Report  for  1872.  Speci- 
mens of  this  ore,  showing  Stalactites  and  botryoidal  forms,  are  often 
found  adhering  to  and  passing  insensibly  into  true  brown,  ochreous 
Limonite.  These  Stalactites  show  every  appearance  of  Specular  ore,, 
but  on  analysis  by  Mr.  Chauvenet,  were  found  to  contain  9.39  per  cent, 
water— thus  proving  the  ore  to  be  very  nearly  a  true  Limonite.  Much 
of  this  ore  which  appears  red  will  give  a  brown  streak  upon  porcelain, 
showing  at  once  and  without  the  trouble  of  further  examination  that 
it  is  Limonite.  An  analysis  of  an  average  sample  of  the  ore  from  this 
bank  will  be  found  in  the  table. 

A  number  of  other  banks  owned  by  the  same  company  occur  in 
this  region,  but  they  are  mostly  unopened,  and  present  few  peculiari- 
ties which  are  not  found  in  other  banks. 

Allen  Bank, 

T.  24,  R.  6  E.,  Sec.  4,  W.  half  N.  W.  qr.,  Butler  county.  This  bank 
shows  the  ore  upon  the  western  slope  of  a  low  hill  not  above  40  feet 
high.  The  ore  lies  along  the  slope  some  300  feet  or  more,  and  is  per- 
haps 50  feet  in  width.  It  occurs  in  pieces  of  various  sizes,  but  shows 
no  solid  mass.  In  quality  it  is  porous  and  sandy,  but  not  enough  so  to 
render  it  worthless. 
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There  are  a  large  number  of  other  banks  of  this  class  in  South- 
east Missouri,  as  can  be  seen  from  the  accompanying  list,  but  the  de- 
scriptions given  are  believed  to  be  fairly  typical  instances  of  the  char- 
acter and  appearance  of  these  deposits. 

DEPOSITS    OF    SPECULAR    OEE. 

The  only  deposit  of  Specular  ore  seen  in  this  region  was  in  Wayne 
county  and  called  the  '"  Cheeney  Bank,"  T.  29,  E.  4  E.,  Sec.  21,  N.  K 
qr.  of  S.  E.  qr. ;  (Fig.  85.) 

Specular  ore  of  very  fine  quality  was  here  found  scattered  over  a 
large  surface  down  the  south  slope  of  a  high  ridge,  between  and  in 
two  ravines,  and  a  considerable  distance  down  the  main  ravine  formed 
by  the  union  of  these  two.  In  the  west  ravine,  Limonite  was  also 
found  in  considerable  quantity  upon  the  surface,  but  it  proved,  on  be- 
ing tested,  to  be  only  a  disturbed  deposit  of  limited  extent,  A  num- 
ber of  cuts  and  test  pits  had  been  dug  between  the  ravines  in  search 
of  Specular  ore,  but  no  large  mass  of  it  had  been  found.  At  the  time 
of  examination,  one  shaft  had  reached  a  depth  of  30  feet,  but  no  Spec- 
ular ore  was  found  after  passing  the  first  4  or  5  feet  below  the  surface. 
The  same  thin^  was  noticed  in  the  cuts  below  this  shaft.  The  Specu- 
lar ore  occurred  in  Clay  quite  near  the  surface.  The  shaft  was  sunk 
in  a  red  Clay  with  much  broken,  ferruginous  Chert  intermixed.  In 
the  cut  and  shaft  at  top  of  the  hill,  considerable  Limonite  was  found 
in  scattering  pieces.  JSTo  rock  was  seen  in  position  anywhere  near  this 
bank.  The  top  of  the  hill  was  covered  with  Chert  and  sandy  Lime- 
stone, and  much  ferruginous  Chert  was  found  in  the  cuts. 

It  is  reported  on  reliable  authority  that  afterwards  another  shaft 
was  sunk  about  half  way  between  the  30  foot  shaft  last  described  and 
the  top  of  the  hill.  A  large  boulder  of  ore  was  found  here  near  the 
surface,  and  ore  in  larger  and  smaller  pieces  in  the  Clay  and  Chert  all 
the  way  down,  to  a  depth  of  90  feet,  where  the  shaft  stopped  without 
reaching  solid  rock. 

It  is  not  improbable  that  other  deposits  of  Specular  ore  will  be 
found  in  the  northern  part  of  Wayne  county,  but  time  failed  for  a 
complete  examination  of  the  whole  county. 

LIST    OF     ORE    BANKS. 

The  accompanyiuglist  of  ore  banks  has  been  made  upon  the  plan 
of  that  by  Dr.  A.  Schmidt,  published  in  the  report  of  the  Geological 
Survey  for  1872.  It  may  be  regarded  as  merely  a  continuation  of  the 
list  there  given  of  the  ore  banks  of  the  South-eastern  Limonite  Dis- 
trict.   No  deposit  is  here  given  which  has  not  been  visited  by  Dr. 
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Schmidt  or  myself.  It  is  not  of  course  a  completed  list;  but  for  some 
portions  of  the  region,  it  is  believed  to  approach  it,  as  for  instance, 
that  portion  of  Bollinger  county  around  Marble  Hill,  and  the  northern 
and  the   north-eastern  (but  not  the  western)  parts  of  Butler  county. 

In  the  south-eastern  part  of  Wayne  county,  east  of  the  St.  Fran- 
cois Kiver,  are  reported  a  number  of  valuable  deposits  of  ore,  but 
unfortunately  they  could  not  be  examined  at  the  time  with  the 
others. 

Many  so-called  ore  banks  have  been  visited  in  this  region,  which 
have  not  been  included  in  the  list,  for  the  reason  that  they  are  not 
deemed  of  sufficient  size  and  importance  to  deserve  it.  Of  this  class 
are  a  few  deposits  which  were  reported'Jn  the  last  list,  but  not  visited 
by  any  member  of  the  Survey. 

These  ore  deposits,  nearly  all,  must  find  their  exit  to  market  over 
one  or  the  other  branch  of  the  Iron  Mountain  Eailroad,  or  by  the 
partially  completed  Illinois,  Missouri  and  Texas  Railroad,  a  line  from 
Poplar  Bluff  to  Cape  Girardeau. 

The  classification  of  ore  deposits  remains  the  same  as  that  adopted 
by  Dr.  A.  Schmidt,  in  the  last  volume  of  the  Missouri  Report,  and  the 
same  symbols  are  used  to  indicate  the  probable  nature  and  extent  of 
the  deposits. 

As  the  deposits  are  so  nearly  all  Limonite,  it  will  be  sufficient 
here  to  republish  only  the  divisions  of  these,  and  the  symbols  for 
them.    They  are : 

g.    Deposits  of  Limonite  on  Limestone. 

A.    Disturbed  or  drifted  deposits  of  Limonite. 

The  signs  used  in  the  column  indicating  probable  size,  are  also 
the  same  as  before : 

1.  Estimated  at  less  than  20,000  tons. 

2.  Estimated  at  20,000  to  100,000,  etc. 

Column  1 — 

Consecutive  numbers. 
Column  2— 

Names  of  deposits  or  banks.  These  names  are  such  as  are  commonly  used  to- 
designate  the  deposits  in  the  neighborhood,  or  they  have  been  given  them 
from  the  owners,  or  Irom  some  stream,  town,  county,  or  other  object  hav- 
ing some  relation  to  the  deposit. 
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Column  3— 

Location  of  deposits.  This  was  obtained  from  tiie  most  reliable  sources  attain- 
able, and  is  generally  correct,  but  there  may  be  a  few  instances  in  which 
the  number  of  the  section  or  the  quarter  section,  is  incorrectly  given.  It  is 
not  believed,  however,  that  an  error  of  more  than  a  half  mile  will  be 
found  in  the  location  of  any  of  the  banks. 
Column  4 — 

Counties  in  which  deposits  are  situated. 
Columns — 

Names  of,  owner  or  lessee. 
Column  6— 

Probable  character  of  deposit,  indicated  by  the  signs  just  described. 
Column  7 — 

Probable  size  of  deposit. 
Column  8— 

Distance  from  railroad. 

Number  one  of  this  list  is  eauivalent  to  No.  40  of  the  ore  bank 
list  of  Dr.  A.  Schmidt,  in  the  report  for  1872 : 
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APPENDIX    A. 


NOTES  ON  THE  HISTORY  OP  LEAD   MINING  IN  MISSOURI. 


BY  HENRY  COBB. 


The  first  step  taken  by  the  white  man  in  the  Mineral  Region  of  Missouri  was  dur- 
ing the  summer  of  1511,  when  DeSoto,  a  grandee  of  Spain,  who  had  distinguished  and 
enriched  himself  while  aiding  Pizarro  in  the  conquest  of  Peru,  being  appointed  Gov- 
ernor of  Cuba,  determined  to  explore  the  central  region  of  North  America,  in  the  hope 
of  discovering  rich  mines  of  Gold  and  Silver,  and  establishing  a  colony  in  the  El  Dorado, 
which  would  secure  for  him  fame  and  fortune  more  brilliant  than  Peru  afforded  to  Pi- 
zarro, or  Mexico  to  Cortez,  and  where  he  would  rise  above  all  his  rivals  in  the  list  of 
historical  immortality. 

Only  a  short  sketch  will  here  be  given  of  this  adventure,  which  should  be  elabor- 
ated with  more  minute  details  hereafter  in. the  history  of  the  Geological  Survey  of  Mis- 
souri, and  in  the  heroic  poems  to  be  written  of  the  bold  enterprise  displayed  in  those 
early  days ;  as  it  is  manifest  in  the  past  that  the  motive  of  the  Spaniard  in  Missouri,  in 
1541,  fired  the  breast  of  the  French,  in  1719,  when  Renault  &  LaMotte  came  with  their 
band  of  miners  and  artisans  to  re-explore  this  mineral  region,  and  discover  the  mines 
of  Gold  and  Silver,  whose  existence  the  igneous  rocks  of  Granite  and  Porphyry  sug- 
gested, the  signs  of  Gold  Quartz  and  Ari>'entiferous  Lead  indicated,  and  the  Indian 
rumor  asserted ;  although  the  coveted  prize  had  eluded  the  search  of  DeSoto  ;  and  a 
kindred  motive  impelled  Schoolcraft,  in  1818,  to  view  the  mines  of  Missouri,  and  trace 
the  track  of  the  Spanish  hero  from  the  sources  of  the  St.  Francis,  along  the  summit  of 
the  Ozark  range,  to  the  sources  of  the  White  River  ;  a.nd,  although  in  his  survey  School- 
craft found  no  mines  of  Gold  or  Silver,  he  discovered  the  Lead  mines  of  South-west 
Missouri,  and  built  the  first  furnace  there  in  January,  1819.  Renault  and  LaMotte  hav- 
ing made  discoveries  and  started  the  first  Lead  furnace  in  South-east  Missouri,  in  1720 ; 
and  it  is  manifest  in  the  present  that,  though  the  mines  of  precious  metals  are  not  yet 
discovered  in  Missouri,  those  of  useful  ones— particularly  of  Iron,  Lead  and  Zinc— are 
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SO  abundant  and  productive,  and  the  impulse  given  to  their  development  is  so  strong 
that  several  millions  dollars,  in  value,  yearly  flow  from  this  source  ;  and,  by  the  manu- 
facture of  mineral,  vegetable  and  animal  materials,  mainly  of  Missouri,  its  great  metro- 
polis in  1874,  is  producing,  in  value,  yearly,  more  than  $200,000,000  ;  and  thus  the  dream 
of  wealth  and  fame  in  which  DeSoto  indulged,  333  years  ago,  is  now  a  reality  to  St. 
Louis. 

DeSoto,  according  to  Bancroft,  left  Cuba  with  600  men,  many  of  them  cavaliers 
and  noblemen,  with  300  horses,  splendidly  equipped,  and,  passing  into  Florida,  fight- 
ing several  fierce  battles,  traversed  the  Southern  countrj^,  discovered  and  crossed  the 
Mississippi  Eiver,  in  May  1541,  ascended  into  the  mineral  region,  and  remained  40  days, 
from  the  19th  of  June  to  the  29th  of  July,  at  Pacaha,  ^'  a  spot  which  can  not  be  iden- 
tified ;"  having  passed  on  his  way  tribes  of  Indians  cultivating  fields  of  corn,  sent  aii 
exploring  party  north,  toward  the  Missouri,  into  a  land  of  hunters  and  buffaloes ;  then, 
turning  westward,  during  August,  followed  the  range  of  the  Ozark  Mountains  to  the 
high  lands  of  White  Eiver ;  and,  though  he  found  the  country  was  a  mineral  region, 
'^  the  mountains  ofi:ered  neither  gems  nor  Gold."  Marching  to  the  south  in  the  land  of 
the  Tunicas,  he  wintered  in  Arkansas,  at  the  town  of  Autiamque,  then  returning  to 
the  grandest  object  he  discovered,  DeSoto  died,  May  21,  1642,  and  was  buried  at  mid- 
night in  the  middle  of  the  Mississippi. 

The  scientific  and  researching  spirit  of  Schoolcraft  was  dissatisfied  with  the  un- 
certainties in  the  narrations  of  the  course  pursued  and  places  visited  by  DeSoto  in 
Missouri,  and  endeavored  to  locate  them  with  more  accuracy,  while  traveling  over 
the  reputed  ground  from  the  South-east  to  South-west  Missouri  and  Northern  Arkansas 
11X1818  and  1819. 

Among  his  various  and  valuable  productions,  Schoolcraft  wrote  a  report  of  these 
researches,  entitled  ^'  Scenes  and  Adventures  in  the  Semi- Alpine  Region  of  the  Ozark 
Mountains  of  Missouri  and  Arkansas,  which  were  first  traversed  by  DeSoto  in  1541  '^ 
and  from  his  investigations  in  3Iadison  county,  where  he  mentions  "  mineral  discoveries 
--not  of  Gold,  indeed,  which  was  DeSoto's  search,  but  of  Tin,  Lead,  Copper,  Iron 
Cobalt  and  Antimony,"  he  states  :  "I  was  now  in  the  probable  region  of  DeSoto's' 
Goligoa,  the  utmost  north-westwardly  point  of  his  exploration,  and  it  ceased  to  be  a 
matter  of  surprise  that  the  Indians  had  given  him  such  wonderful  accounts  of  the 
mineral  wealth  of  the  sources  of  the  St,  Francis."  "  The  Iron  Mountains  of  Belle  view, 
so  called,  are  part  of  this  development." 

But  in  the  greatest  work  of  Schoolcraft's  life  on  the  *' Indian  Tribes  of  the  United 
States,"  published  by  authority  of  Congress,  in  1853,  he  furnishes  a  *'Map  of  the  route 
of  DeSoto,"  drawn  by  S.  Eastman,  IT.  S.  A.,  from  which  it  appears  that  the  river  was 
discovered  at  the  lov/er  Chickasaw  Bluffs,  near  what  is  now  the  north-western  corner  of 
the  State  of  Mississippi,  in  the  county  of  DeSoto,  where  the  route  ran  north  of  west  to 
the  St.  Francis  River,  in  the  land  of  the  Casqui  Indians;  thence  east  of  north  to  the 
present  Missouri  line  near  what  is  now  the  site  of  New  Madrid,  when  he  fought  the  Ca- 
pahas  ;  thence  west  of  south  and  across  the  St.  Francis,  to  Quiguate,  below  and  near  the 
mouth  of  the  L'Auguille ;  thence  north,  along  Crowley's  ridge,  to  the  Missouri  line, 
and  on  between  the  St.  Francis  and  Black  Rivers,  to  Coligoa,  the  land  of  mineral  wealth 
which  seems  to  have  been  located,  according  to  tiiis  map,  in  what  is  now  known  as  the 
valley  of  Arcadia,  described  by  Schoolcraft  as  being  ''  at  the  foot  of  the  high  granitical 
peaks  of  St.  Francis  county,  Missouri,  celebrated  in  modern  days  for  the  Iron  Moun- 
tains, and  the  Lead  and  Cobalt  mines  of  LaMotte ;"  thence  west  of  south  across  Black 
and  Current  Rivers  in  Missouri,  in  search  of  a  rich  province  called  Cayas  ;  and,  prob- 

G.S.— 43. 
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ably,  crossed  White  Eiver  at  Tanico,  in  Arkansas  ;  thence  west  through  Tula,  and  over 
the  Pawnee,  now  Boston  Mountains,  to  Autiamague,  now  Port  Gibson,  where,  among 
the  Quipana  Nation,  he  wintered  in  a  fruitful  country  of  meadows ;  thence  down  the 
Arkansas  River  to  its  mouth,  where,  according  to  Schoolcraft,  DeSoto  died. 

This  bold  adventure  of  DeSoto,  in  the  mineral  region  of  Missouri,  within  fifty 
years  after  the  discovery  of  America,  by  Columbus,  has  been  viewed  with  mingled 
feelings  of  admiration  at  the  enterprise,  and  regret  at  the  failure ;  the  history  of  the 
event  is  involved  in  clouds  of  obscurity  by  reason  of  the  vague  reports  made  of  the 
expedition,  upon  which  Schoolcraft,  by  his  researches,  has  thrown  much  light,  which 
may  be  increased  by  future  investigation  in  Missouri,  as  it  has  been  lately  in  Arkansas. 
Yet,  withal,  the  influence  of  DeSoto  is  still  felt  by  many  scientific  and  practical  seekers 
after  mineral  wealth,  as  it  was  felt  in  France  in  1717,  when  the  first  great  practical  im- 
pulse was  given  to  open  the  mines  of  Missouri. 

Some  facts  in  the  history  of  the  Company  of  the  West,  chartered  in  Paris,  August 
23, 1717,  were  noted  by  Dr.  Litton  in  the  Geological  Report  of  Missouri  1854,  to  w^hich 
a  few  more  may  be  added  in  this  sketch. 

Philip  Prancis  Renault,  agent  of  the  "Company  of  St.  Philips,"  an  association 
of  individuals  which  had  been  formed  under  the  patronage  of  the  Western  Company 
for  prosecuting  the  business  of  mining  Gold  and  Silver  in  the  Upper  Country  of  Loui- 
siana and  Illinois,  as  the  Missouri  region  was  then  called,  left  Prance  in  the  year  1719, 
with  200  artificers  and  miners,  provided  with  tools  and  means  to  execute  the  objects  of 
the  Company.  On  his  way,  at  the  Island  of  St.  Domingo,  he  purchased  500  slaves  to 
work  in  the  mines.  LaMotte,  a  companion,  an  agent  versed  in  the  knowledge  of  min- 
erals, in  one  of  the  earliest  excursions,  in  1720,  discovered  the  Lead  mines  on  the  St, 
Francis  River,  which  bear  his  name;  and  soon  after  those  extensive  mines  north  of 
Potosi— the  Old  Mines  and  others— were  discovered  by  Renault,  to  one  of  which  his 
name  was  given.  Many  other  mines  of  Lead  were  discovered,  among  them  the  Mine 
a  Gerbore,  and  numerous  deep  holes  were  dug  throughout  the  mining  region,  from  the 
waters  of  the  St.  Francis  to  those  of  the  Meramec,  by  these  searchers  for  Silver  and 
Gold  ;  but  no  Silver,  except  the  small  per  cent,  found  in  the  ore  of  LaMotte  and  near 
Mine  a  Renault,  was  discovered,  although  the  LaMotte  was  called  ''Gold  Mine,"  on 
account  of  the  immense  size  of  the  vein. 

The  Lead  produced  by  Renault  supplied  the  hunters  who  roamed  and  the  set- 
tlements located  through  the  French  possessions  from  Canada  to  New  Orleans.  The 
largest  portion  of  it,  which  is  reported  a  very  great  quantity,  was  shipped  for  Prance. 
In  1731,  after  the  Company  of  the  West  was  united  with  the  Royal  Company  of  the  In- 
dies, the  whole  Territory  of  the  Mississippi  Valley —bounded  by  New  Mexico  on  the 
west,  and  by  the  lands  of  the  English  of  Carolina  on  the  east— watered  by  the  river  of 
St.  Louis,  heretofore  called  the  "  Mississippi  and  its  tributaries,"  ''with  the  exclusive 
privilege  of  the  commerce  of  Louisiana  and  the  working  of  the  mines,"  which  had 
been  ceded  to  the  Company,  was  retro-ceded  to  the  crown  of  France.  Renault,  how- 
e^'cr,  remained  in  the  country  until  1742,  when,  having  sold  his  slaves,  he,  with  many  of 
his  workmen,  returned  to  his  native  land,  and  the  mining  interest  languished. 

In  1762,  Prance  ceded  Louisiana  to  Spain,  and  although  the  possession  of  the 
country  remained  unchanged  until  176^,  in  the  meantime,  the  mining  spirit  seems  to 
have  revived,  as  Francis  Burton,  born  in  1710,  and  while  a  youth  employed  under  Re- 
nault, having  changed  the  pursuit  of  mining  to  that  of  a  hunter,  on  an  excursion  for 
game  about  the  year  1768,  made  one  of  the  richest  discoveries  in  the  mineral  region, 
which  was  called  Mine  a  Burton,  now  known  as  Potosi ;  and  the  Mine  a  Robina,  two 
miles  from  the  Mine  a  Burton,  was  diseovered  about  the  same  time.    Miners  were  work- 
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ing  m  the  Old  Mines  at  this  date,  when  it  was  abandoned  for  many  years,  and  the 
workmen  were  gathered  from  the  Old  Mines  and  others  to  the  New  Mines,  where  the 
mineral  was  found  lying  in  great  abundance  on  the  surface  of  the  ground,  and  large 
cjuantities  of  ore  were  raised  from  these  mines  on  their  first  discovery. 

The  historical  facts  regarding  Eenault's  operations,  were  first  published  in  1819, 
by  Schoolcraft,  who  gained  them  by  his  researches  among  papers,  documents  and  tes- 
timony in  law  suits  on  land  claims,  by  the  heirs  of  Eenault,  and  data  derived  from  the 
obscurity  of  private  life,  both  in  T'rance  and  America ;  and  the  progress  of  mining,  dur- 
ing the  latter  half  of  the  eighteenth  century,  with  the  prospecfc  in  1804  was  shown, 
mainly,  by  the  report  of  Moses  Austin  to  the  President  of  the  United  States,  which 
most  valuable  document,  on  the  early  history  of  the  '*  Lead  Mines  in  Upper  Louisiana," 
is  preserved  among  the  American  State  Papers  and  reproduced  in  this  Appendix. 

Under  the  Spanish  Government,  the  mining  business  seems  to  have  been  moder- 
ately conducted  with  very  little  change,  and  with  uncertain  data  of  the  quality  or  val- 
ue of  the  mineral  produced,  until  near  the  end  of  the  last  century.  The  process  of 
smelting  was  rude  and  imperfect,  only  common  open  log  furnaces  were  used  and  the 
Lead  ashes  wasted,  so  that  not  more  than  fifty  per  cent,  of  metal  was  turned  out  of 
the  ore ;  and  neither  shot  nor  any  other  manufacture  of  Lead  was  produced  until  the 
year  1799. 

Early  in  this  era  and  as  a  pleasant  relief  to  the  weary  searcher  among  the  obscure 
events  of  history,  Longfellow  has  thrown  some  rays  of  social  light,  through  the  poem 
^' of  Evangeline,"  by  introducing  his  leading  characters  in  this  region,  and  locating  the 
devoted  heroine,  at  that  time,  here  for  a  year, 

*'  Into  this  wonderful  land,  at  the  base  of  the  Ozark  Mountains, 
Gabriel  far  had  entered,  with  banters  and  trappers  behind  him." 
"  Mounting  his  Mexican  steed,  with  his  Indian  guides  and  companions, 
Homeward  Basil  returned,  and  Evangeline  stayed  at  the  Mission." 

This  Mission  may  have  been  at  the  village  of  St.  Michaels,  now  Fredericktown, 
near  Mine  La  Motte,  or  at  Mine  a  Burton,  now  Potosi;  as  these  must  have  been  the 
-chief  villages  among  the  valleys  of  the  Ozark  Mountains  in  the  days  of  the  wandering 
^'sad  and  afflicted"  Acadian. 

Although  the  history  of  mining  in  Missouri,  during  the  eighteeth  century,  is  so 
obscure  that  it  is  difficult  to  form  an  estimate  of  the  quality  and  value  of  the  metal  pro- 
duced, yet,  from  the  year  ISOO,  so  much  light  has  been  thrown  on  this  subject  by  Aus- 
tin, Schoolcraft,  Litton  and  others,  that  a  close  approximate  estimate  maybe  formed 
of  the  production  daring  the  seventy  years,  and  of  the  production  during  the  four  years 
between  1869  and  1874,  the  exact  facts  are  known. 

It  w^ould  be  interesting  to  gain  at  least  a  reasonable,  speculative  estimate  of  the 
production  during  the  80  years  the  mines  were  worked  in  the  last  century,  and  with 
the  history  of  the  700  workmen  who  commenced  operations  in  1720,  together  with  the 
historical  and  statistical  facts  stated  in  Austin's  Eeport  of  1804,  hereto  appended,  the 
chief  factors  are  furnished  to  operate  in  the  demonstration,  which  each  curious  critic 
may  test. 

The  large  number  of  workmen  under  Eenault,  might  raise  the  presumption  of  a 
greater  production  than  the  other  facts  in  the  case  justify,  and,  doubtless,  the  most  of 
them  were  engaged  in  other  pursuits  than  mining.  Besides  the  six  mines  already  men- 
tioned by  Austin,  four  more  are  recorded  by  him  :  The  Mine  a  Lanye,  discovered  in 
1795  ;  the  Mine  a  Maneto,  or  American  Mines,  and  the  Mine  a  la  Platte,  both  being  dis- 
covered in  October,  1799 ;  also,  the  Mine  a  Joe,  now  called  the  Bogy  Mine,  which  was 


676  GEOLOGICAL   SURVEY. 


discovered  in  1801.  Altliough  it  appears  that  not  more  than  five  of  these  ten  mine© 
were  operated  in  1804,  and  that  the  three  of  Burton,  Old  and  LaMotte,  furnished  nearly 
all  the  metal  made,  according'  to  the  condensed,  specific  statement  by  Austin,  of  the 
yearly  production  in  1801-4,  as  follows  : 

Mine  a  Burton 366,667  pounds. 

Old  Mines 133,333       '' 

Mine  a  LaMotte 200,000       '' 

All  the  other  Mines 30,000      " 

Total 730,000       '' 

The  price  of  lead  was  $5.00  per  hundred,  making  the  yearly  value  of  metal  $36,-- 
500.  To  which  value  Mr,  Austin  added  $30.00,  for  each  thousand  on  120,000  pounds- 
manufactured  into  shot  and  sheet  Lead,  $3,600,  making  the  total  annual  value  $40,100, 
which  he  states  was  the  average  annual  product  for  the  years  1801,  1802  and  1803. 

Austin  also  states  that  men  were  operating  Mine  LaMotte,  Old  Mines  and  Mine 
a  Gerbore  in  1763,  when  Mine  a  Burton  was  discovered  ;  that  Mine  LaMotte  "furnished 
almost  all  the  Lead  exported  from  the  Illinois,"  about  the  years  1738-40;  that  the  min- 
eral was  formed  in  regular  veins  from  two  to  four  feet  solid  ;  that  five  of  the  veins 
have  been  opened  and  the  Lead  found  within  four  or  five  feet  of  the  surface  ;  and  that, 
for  the  years  1802  and  1803,  about  30  men  were  employed  in  this  mine  from  four  to  six 
months  in  each  year ;  and  that,  of  all  the  other  mines  in  the  district,  there  were  91 
families,  consisting  of  728  in  total  population.  From  all  these  and  many  other  facts, 
which  might  be  adduced,  it  seems  reasonable  to  conclude  that  the  annual  production  of 
all  the  Lead  mines,  during  those  80  years,  was  at  least  equal  to  the  annual  production 
of  Mine  LaMotte  and  Old  Mines  in  1801,  if  not  to,  one-half  the  total  production  of  all 
the  mines  at  the  latter  date.  The  difference  being  small,  assuming  the  lowest  estimate, 
333,333.  The  total  production  during  the  80  years  from  1720  to  1800,  was  26,666,666  lbs., 
being  about  equal  in  quantity  to  the  total  production  in  the  single  year  of  1873  ;  and 
estimating  the  price,  at  the  rate  stated  by  Austin,  the  annual  value  equalled  $16,666, 
and  the  aggregate  for  the  80  years  amounted  to  $1,333,333.  By  assuming  the  higher 
estimate,  the  total  quantity  amounts  to  29,200,000  pounds,  and  the  value,  $1,460,000, 
which  still  is  less  in  value  than  the  production  of  1873.  It  is  possible,  however,  that 
one  may  be  justified  in  estimating  the  total  quantity,  in  the  last  century,  at  40,000,000 
pounds,  and  the  total  value  at  $2,000,000,  though  30,000,000  pounds  in  quantity,  and 
$1,500,000  in  value,  may  be  the  estimate  sustained  by  the  strongest  probabilities. 

Accepting  the  last  stated  estimate  as  the  most  reasonable  one  attainable,  and  ad- 
ding it  to  that  furnished  by  Austin,  which  represents  an  aggregate  quantity  of  2,190,- 
000  pounds,  the  value  of  which  was  $109,500,  it  appears  that  befoVe  the  Government  of 
the  United  States  came  into  possession  of  this  country,  at  the  end  of  1803,  the  mines 
of  Missouri  had  produced  32,190,000  pounds  of  Lead,  valued  at  $1,609,500. 

In  addition  to  the  important  historical  and  statistical  facts  above  noted,  from  the 
report  of  Austin,  he  estimated  the  number  of  workmen  employed,  including  miners, 
smelters,  wood  cutters  and  carters,  at  150  men,  at  all  the  mines ;  and  that  of  this  num- 
ber 120  worked  four  months,  and  30  the  whole  year— each  man  employed  in  the  busi- 
ness averaging  $43.00  per  month ;  from  which  data  accurate  and  valuable  results 
are  gained,  showing  that  the  average  number  of  workmen  during  the  whole  year  was 
70,  and  that  their  annual  wages,  which  seem  to  have  mainly  included  the  profits  of  the 
proprietors,  amounted  to  $36,120, 
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Austin  went  to  Mine  a  Burton  in  1797.  In  1798  he  sunk  the  first  regular  shaft, 
and  built  a  reverberatory  furnace  which  did  the  work  of  20  French  log  furnaces  then 
there;  and  in  1799  he  erected  a  shot  tower  and  a  manufactory  of  sheet  Lead.  ''The 
Spanish  arsenals  at  New  Orleans  and  Havana,  drew  a  considerable  part^of  their  sup- 
plies for  their  navy  from  this  source."  Austin's  report  on  the  Lead  mines,  communi- 
•catedto  Congress  by  message  from  the  President,  doubtless  speedily  drew  a  large 
amount  of  capital  and  workmen  to  this  newly  acquired  and  rich  region. 

The  next  era  in  the  mining  business  includes  the  15  years  of  territorial  order  from 
1804  to  1819.  In  determinining  the  facts  of  this  period,  the  chief  source  of  information 
Is  found  in  the  very  valuable  publication  by  Schoolcraft  of  his  "  View  of  the  Lead 
Mines  of  Missouri,"  for  which  an  everlasting  debt  of  gratitude  is  due  him  by  the  State ; 
and  this  entire  work  which  now  is  almost  out  of  print,  should  be  reproduced,  both 
for  its  intrinsic  value 'and  as  an  honor  to  the  memory  of  the  author  for  the  services  he 
rendered  this  cause. 

Such  an  immense  variety  of  important  facts  are  furnished  in  this  work,  that  the  task 
is  difficult  to  epitomize  them  properly,  for  the  purpose  of  this  sketch ;  therefore,  only  a 
few  of  the  leading  ones,  pointing  to  the  most  valuable  final  results,  may  be  here  noted. 
One  of  the  main  final  results  sought,  is  the  annual  production.  This  is  furnished,  with 
evidence  and  skill  commanding  strong  confidence,  by  first  discovering  the  quantity 
shipped  during  three  years,  from  Ste.  Genevieve  and  Herculaneum,  where  the  Lead 
from  the  mines  was  mainly  delivered,  and  adding  the  quantity  manufactured  into  shot 
at  Herculaneum,  which  latter  item  was  found  to  be  1,356,700  pounds  for  three  years, 
making  a  total  sum  of  9,515,512  pounds,  and  an  annual  average  amount  of  3,171,837 
pounds  ;  and  afterward  securing  estimates  from  each  mine  of  the  i)roductions  during 
the  three  years;  by  which  process  it  was  found  that  the  total  sum  amounted  to  11,180,- 
000  pounds,  and  that  the  average  annual  product  was  3,726,666  pounds. 

As  a  picture  in  the  history  of  the  Missouri  mines  at  the  end  of  the  territorial  era, 
a  copy  from  Schoolcraft  may  be  here  presented,  representing  the  main  result  sought 
for — the  production  in  detail,  and  total  of  the  area,  together  with  the  number  and 
names  of  all  the  mines,  the  number  of  hands  employed  at  each,  and  a  list  of  the  mines 
not  worked  at  that  time : 
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Estimate  of  the  Workmen  and  Frocluction  at  all  the  Mines  of  Missouri,  during  three  year» 
endiiig  June  1,  1819 » 


1 

27 

43 

39 

41 

42 
6 

28 

26 

29 

17 

33 

34 

36 

35 

30 

32 

10 

11 

5 

25 

9 

10 

19 

3 

2 


Mine  a  Burton 
Mine  Shibboleth 
Mine  LaMotte. 
Kichwoods 
Bryan's  Mines 
Dogget's  Mines .... 
Perry's  Diggings.. 

Elliot's  Mines 

Old  Mines.. 

Bellefontaine 

Mine  Astraddle 

Mine  Liberty 

Renault  Mines 

Mine  Silvers 

Miller's  Mines 

Canon  Diggings... 
Becquet  Diggings 

Little  Mines... 

Kock  Diggings 

Citadel  Diggings. 
Larnber's  Mines.. 
Austin's  Mines..... 

Jones'  Mines 

Scott's  Mines, 

Mine  a  Martin..... 

Mine  a  Kobina 

Total 


Pounds  of  Lead. 

No.  of 
Hands. 

1,500,000 

160 

2,700,000 

240' 

2,400,000 

2ia 

1,300,000 

140 

I              910,100 

80 

600,000 

60' 

45,000 


450, 000 


75, 000 


50,000 


1,1180,100 


20' 


40^ 


30- 


1,160,000  130 


20 


1,130 
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List  of  Mmes  not  Worked. 


No. 

Mines. 

No. 

Mines, 

4 

New  Digging's. 

38 

Pratt's  Mine. 

40 

Mine  a  Joe. 

! 

44 

Gray's  Mine, 

8 

Eosenburg's  Mine. 

23 

Moreau  Diggings, 

22 

Henry's  Mine. 

7 

Hawkin's  Mine. 

15 

Bibb's  Mine. 

24 

Tapley's  Diggings, 

87 

Fourche  a  Oourtois.                               i 

21 

Micheaux's  Diggings. 

18 

Masson's  Diggings. 

16 

Tebault's  Diggings, 

13 

Brushy  Run  Diggings, 

19 

J.  Scott's  Diggings. 

45 

McKane's  Mine. 

"In  this  estimate  are  included  all  persons  concerned  in  the  operations  of  mining, 
and  who  draw  their  support  from  it— wood  cutters,  teamsters  and  blacksmiths,  as  well 
as  those  engaged  in  digging  and  smelting  Lead  ore,  etc.  The  estimate  is  supposed  to 
embrace  a  period  of  three  years,  ending  1st  June,  1819,  and  making  an  average  product 
of  3,726,666  pounds  per  annum,  which  is  so  near  the  result  arrived  at  in  the  preceding 
details,  as  to  induce  the  conclusion  that  it  is  essentially  correct,  and  that  the  mines  of 
Missouri,  taken  collectively,  yield  this  amount  of  Pig  Lead  annually. 

*'  The  United  States  acquired  possession  of  the  mines  in  the  year  1803, 15  years 
ago  last  December  ;  and  assuming  the  fact  that  they  have  annually  produced  this  quan- 
tity, there  has  been  smelted  under  the  American  Government,  55,000,000  pounds  of 
Lead." 

The  average  value  of  Lead,  during  these  15  years,  was  estimated  by  Schoolcraft 
at  four  cents  per  pound  ;  and  he  had  a  good  opportunity  to  reach  the  closest  approxi- 
mation to  the  fact,  through  Austin,  who  had  been  actively  engaged  in  the  business  du- 
ring that  period.  Allowing  the  above  estimate  of  quantity  and  price,  thelresult  fol- 
lows that  the  total  value  of  the  Lead  produced  from  1804  to  1819,  was  $2,200,000. 

The  estimateof  quantity  appears  very  high  since  the  annual  production  in  1803,  as 
stated  by  Austin  at  the  time,  was  only  730,000  pounds.  Yet,  when  one  considers  the 
fact  that  immediately  on  the  transfer  of  the  country  to  the  United  States,  a  new  era  was 
started,  that  the  discovery  of  several  immense  bodies  of  ore  near  the  surface  of  the 
ground  greatly  increased  the  flmie  of  the  mines  and  the  number  of  the  miners;  that 
during  1811  the  new  mine.  Shibboleth,  yielded  5,000,000  pounds  of  mineral,  equal  to 
3,125,000  pounds  of  Lead,  and  in  1819  only  about  1,000,000  pounds  ;  that  Mine  a  Bur- 
ton, which  in  1818  produced  only  500,000  pounds,  had  previously  yielded  as  high  as 
3,000,000  per  annum,  and  that  the  Rich  woods  and  Bellefontaine  became  amazingly  pro- 
ductive on  their  discovery,  confidence  in  the  estimate  stated  is  confirmed  ;  and  by  add- 
ing this  total  production  to  that  gained  under  the  French  and  Spanish  Governments, 
one  finds  that  in  1819  the  mines  of  Missouri  had  yielded  Lead  to  the  amount  of  87,190,- 
000  pounds,  and  $8,809,500  in  value. 
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From  the  days  of  the  Report  of  Schoolcraft  and  the  formation  of  Missouri  into  a 
State,  another  era  was  started  in  the  raining  business  and  extended  to  the  date  of  the 
first  Geological  Report  of  Missouri  in  1854. 

Dr.  Litton,  Assistant  Geologist,  rendered  the  State  great  service  by  giving  a  minute 
and  scientific  account  of  many  of  the  mines  and  most  of  the  furnaces  in  the  mining 
region,  and  especially  for  the  tables  of  production  he  has  presented  on  pages. 63  and  64 
of  his  Report,  to  which  the  reader  is  referred.  All  these  statements  are  declared  by 
Litton  to  be  "incomplete,"  yet,  so  far  as  they  extend,  are  to  be  highly  prized.  The 
shipments  from  the  three  points  of  Selma,  Plattin  Rock  and  Rush  Tower,  from  1824  to 
1854,  are  stated  at  86,709,605  pounds,  to  which  is  added  the  production  of  Valle's  mine 
sent  elsewhere,  increasing  the  sum  to  106,193,382  pounds;  yet  no  statement  is  made  of 
the  shipments  during  this  period  from  Herculaneum  and  Ste.  Genevieve,  at  which  points 
all  this  business  w^as  transacted  in  1819,  when,  as  above  shown,  it  amounted  to  more 
than  3,700,000  pounds  yearly,  and  was  divided  nearly  equally  between  those  points. 
This  order  of  business  seems  to  have  continued  until  1831,  when  Selma  supplanted 
Herculaneum,  and,  therefore,  the  shipments  from  the  previous  points  during  twelve 
years,  which  at  previous  rate  amounted  to  44,400,000  pounds,  together  with  the  Lead 
shipped  at  Ste.  Genevieve  from  1831  to  1854,  estimated  on  same  basis  at  over  40,000,000 
pounds,  should  be  added  to  the  sum  gained  by  Litton,  and  the  result  would  show  the 
total  amount  of  Lead  shipped  from  1819  to  1854,  by  the  Mississippi  River  below  St» 
Louis,  to  be  more  than  170,000,000  pounds. 

To  this  should  be  added  the  shipments  from  the  mines  in  Franklin,  Crawford,  New- 
ton, Jasper  and  other  counties  up  to  1854— the  famous  Virginia  Mines  of  Franklin  hav- 
ing been  discovered  in  1834,  and  having  yielded  10,000,000  pounds  of  ore  up  to  1854, 
and  the  Mount  Hope  Mine  nearly  2,000,000  pounds  of  Lead  during  the  five  years  pre- 
vious to  this  date,  while  the  mines  of  Newton  and  Jasper,  as  reported  by  Prof.  Swallow, 
were  discovered  in  1850,  and,  during  four  years,  produced  1,551,022  pounds. 

The  production  of  these  lour  counties,  previous  to  1854,  can  be  estimated  at  not 
less—but  doubtless  much  more— than  10,000,000  pounds,  and  therefore  the  total  pro- 
duction of  Missouri  Lead,  from  1819  to  1854,  maybe  stated  at  180,000,000  pounds,  which 
is  a  little  above  an  average  of  5,000,000  pounds  yearly. 

Upon  a  careful  investigation  of  the  average  price  in  the  pages  of  the  "  Western 
Journal  and  Civilian,"  and  elsewhere,  it  was  fixed  at  four  cents  per  pound,  and  thus  the 
value  of  this  quantity  was  shown  to  be  $7,200,000,  which,  with  the  quantity  added  to 
the  previous  production,  swelled  the  total  amount  to  267,190,000  pounds  in  quantity  and 
$11,009,500  in  value. 

In  confirmation  of  the  last  estimate,  a  portion  of  an  "incomplete  statement,"  by 
Dr.  Litton,  of  the  annual  production,  in  pounds  of  Lead,  in  three  counties  of  Missouri, 
may  here  be  reproduced  : 


Counties. 

1850. 

496,744 
1,350,395 
2,211,586 

1851. 

1852. 

1853. 

Franklin 

380,606 
1,270,334 
2,294,194 

378, 630 

1,281,068 

•      2,376,742 

658, 169 

Rt  Francois 

1,311,275 

Washington 

2,099,638 

Total 

4,058,725 

3,945,134 

4,036,440 

4,069,082 
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It  thus  appears  that  these  three  counties,  during  four  years  from  1850  to  1854  pro- 
duced 16,109,381  pounds,  making  their  average  annual  production  at  that  time  4,027,34o 

"""to 'this  should  be  added  the  production  of  several  other  counties  above  "^  «o"ea. 
and  particularly  Jefferson  and  Madison.    In  the  latter,  Mine  LaMotte  yielded  800,000 

pounds  per  annum  from  1816  to  1819.  ^.  ,  u     k  „„  =(-oort!i,r 

This  mine,  which  was  opened  more  than  150  years  ago  and  which  has  b  en  s  ead  ly 
worked,  produced,  as  above  shown,  200,000  pounds  per  annum  from  1801  to  1804  and 
.ontinueS  increasing  in  its  production  until  in  the  single  year  of  1870  the  an^ouut  aiose 
to  the  immense  figure  of  5,128,000  pounds,  as  determined  that  year  by  he  Iron  Moun- 
tain Eailroad  Company  In  transporting  it  to  the  St.  Louis  market.  This  produot^n  of 
Madison  county,  let  it  be  remembered,  was  entirely  omitted  from  the  Umted  Sates 
Census  of  that  year;  as  the  production  of  all  the  mines  of  Missouri  was  also  entirely 
omitted  by  the  Census  of  1860. 

Moreover,  the  Sandy  Mines,  of  .lefferson  county,  which  were  discovered  m  1824, 
soon  after  Schoolcraft  made  his  report,  yielded  886,905  pounds  of  ore  from  the  south- 
ern third  of  the  mine  during  the  year  ending  September  23,1826.  This  factisderived 
from  high  personal  authority  and  an  investigation  of  the  record  at  the  time  of  the  t  ans- 
action,  and  now  in  the  possession  of  Charles  S.  Rankin,  of  Pevely,  Jefferson  county. 
Mo  From  other  evidence  derived  from  the  same  source,  it  appears  that  the  noitherii 
third  of  this  lode,  in  1832,  was  yielding  ore  at  the  rate  of  666,666  pounds  yearly;  and 
those  who  are  most  familiar  with  these  mines,  and  especially  with  the  superior  yield  of 
the  middle  one-third  partly  described  by  Litton,  estimate  their  production  during  the 
thirtv  years  from  1824,  at  10,000,000  pounds. 

The  Mammoth,  the  Tarpley,  Gopher,  Plattin  and  other  mines  of  Jefferson  county 
which  have  produced  several  millions  of  pounds,  according  to  Litton,  must  likewise  be 
considered;  also,  the  mines  of  Crawford  and  of  Newton  and  Jasper,  as  above  stated 
and  their  production  added ;  and  further,  it  should  be  observed  that  the  production  of 
the  rich  nLes  of  Golconda,  NTalle  and  Skewes,  the  Cove  and  Short  L°de  Evans,  Moun 
Hope,  Darby,  Virginia  and  others  of  Franklin  county,  all  discovered  after  the  Report 
of  Schoolcraft  was  made,  was  very  incompletely  reported  in  1854,  to  which  year  the 
total  production  of  Franklin  county  was  stated  at  only  1,914,149  pounds,  as  above 
shown;  while,  during  this  period,  Litton  allowed  the  estimate  of  the  production  o 
10,000,000  pounds  of  ore  from  the  Virgmia  Mine  alone.     Also,  it  must  be  remembered 
that  in  the  years  1816, 1817  and  1818,  the  annual  production  of  all  the  mines  was  3,-26, 
666  pounds.    Therefore,  since  all  these  things  are  so,  the  conclusion  arrived  at,  that 
the  production  of  these  thirty-five  years  was  180,000,000  pounds  of  Lead,  is  strongly 
sustained  by  the  facts  In  the  case.  .     ,,.  •!,„,•„„=„««*• 

The  next  stage  in  the  progress  of  the  history  of  mining  ,n  Missouri  brings  us  at 
home,  from  the  distance  of  twenty  years  between  1854  and  1874.  _ 

The  facts  of  production  during  this  space  of  time  are  more  easily  attainable,  from 
living  witnesses  at  the  mines,  from  merchants  engaged  in  the  trade  from  the  reports 
of  their  Exchange,  and  most  particularly  from  the  records  of  the  railroads  wb.ch  bring 
nearly  all  the  Lead  produced  in  the  State  directly  to  the  St.  Louis  marlcet,  '^"d  latterly 
have  kept  a  separate  account,  easy  of  access,  by  which  the  amount  m  pounds  of  the 
different  mineral  productions  for  each  year  can  be  exactly  determined. 

By  the  use  of  the  latter  means  in  1870,  when  the  "Scientific  American      of  New 
York  reported  the  annual  production  of  Missouri  Lead  at  less  than  2,000,0      pounds 
the  problem  was  proved  with  mathematical  precision  that  the  proauction  of  Missouri 
Lead,  during  the  year  ending  June  1, 1870,  was  13,658,000  pounds. 
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Here,  the  process  Of  arriving  at  the  desired  estimate  may  be  shorter  and  even  more 
reasonable  than  that  previously  employed. 

Take  the  average  annual  production  determined  for  1854,  and  by  adding  it  to  that 
still  more  accurately  determined  for  1870,  the  sum  amounts  to  18,000,000  pounds.  One- 
half  of  this  amount,  9,000,000  pounds,  represents  the  theoretical  average  annual  pro- 
duction from  1854  to  1870.  Extend  the  application  of  this  average  to  the  end  of  1873, 
and  the  result  gained  is  that  the  total  amount  of  production  of  Missouri  Lead,  during 
the  tv^enty  years  from  1854  to  1874,  reached  180,000,000  pounds,  which,  by  a  singular 
coincidence,  is  exactly  equal  to  the  estimate  of  total  production  during  the  thirty-five 
years  preceding  1854,  and  which  result,  theoretically  deduced,  is  firmly  corroborated  by 
practical  facts  too  numerous  to  mention,  which  may  be  introduced  in  evidence  hereaf- 
ter—many of  them  being  presented  in  the  body  of  this  volume,  and  a  few  very  signifi- 
cant ones  added  to  this  Appendix. 

Although  the  supply  has  vastly  increased  yet  the  demand  has  surpassed  the  sup- 
ply, and  the  price  has  risen  from  4  to  7  cents,  where  it  ranged  a  long  while,  and  fre- 
quently rose  far  higher  during  this  term,  reaching  10  cents  in  1864,  and  ended  at  6 
cents  per  pound  December  31,  1873. 

Taking,  therefore,  7  cents  as  a  moderate  average  figure,  it  follows  that  the  aver- 
age annual  value  of  the  Lead  produced  in  Missouri,  during  this  term,  was  $630,000,  and 
that  the  total  value  during  the  20  years  was  $12,600,000.  But  the  value  of  the  total  pro- 
duction, preceding  1854,  was  shown  to  be  $11,009,500;  therefore,  by  adding  these  val- 
ues and  omitting  the  fraction  of  a  few  thousand  dollars,  a  demonstration  is  presented 
which  is  doubtless  somewhat  within  the  bounds  of  the  reality,  showing  the  total  value 
of  Lead  produced  in  Misssouri  durins:  the  134  years,  from  1720  to  1874,  was  $23,600,000 ; 
and,  in  the  same  way,  by  adding  the  quantities  developed— 267,190,000  and  180,000,000— 
and  omitting  the  final  fraction,  the  amount  of  Lead  produced  in  Missouri  during  the 
century  and  a  third,  from  1720  to  the  present  year,  is  shown  to  be  447,000,000  pounds. 

In  conclusion  of  these  notes  on  the  history  of  mining  in  Missouri,  so  far  as  they 
relate  to  th*e  Lead  business,  a  few  more  items  of  evidence  may  be  adduced  to  show  the 
rapidly  rising  power  and  honor  gained  for  Missouri  in  the  ranks  of  the  United  States^ 
by  plying  the  energies  of  the  people  to  mining  and  other  congenial  industrial  interests* 
The  United  States  Census  of  1870,  with  all  its  errors  against  the  credit  of  our 
State,  acknowledges  that,  in  the  production  of  Lead,  Missouri  has  as  many  establish- 
ments as,  and  more  capital  invested  than  all  the  rest  of  the  United  States— all  the 
United  States,  by  this  authority,  having  62  and  Missouri  31  establishments;  and  the 
capital  invested  in  the  Missouri  Pig  Lead  works  being  stated  at  $1,428,600,  although 
Mine  LaMotte,  one  of  the  largest  Lead  works  in  the  United  States,  was  omitted  from 
both  the  number  and  the  capital  invested  ;  and  the  total  capital  invested  in  the  Pig^ 
Lead  works  of  all  the  United  States  v^as  put  at  only  $2,191,600 ;  and  further,  in  the  year 
1870,  when  the  Scientifie  American  of  New  York,  as  above  mentioned,  reported  the 
Lead  product  of  Missouri  at  less  than  2,000,000  pounds,  and  the  United  States  Census 
stated  it  at  8,794,000;  the  railroads  of  Missouri,  which  are  the  best  authority,  proved  that 
the  amount  of  Pig  Lead  freighted  by  them  from  the  furnaces  of  Missouri  to  market, 
during  the  year  ending  June  1,  1870,  was  13,658,000,  and  during  the  year  ending  De- 
cember 31,  1870,  was  14,128,725  pounds,  and  finally  the  railroads  prove  that  the  produc- 
tion of  Missouri  Lead  in  1871  was  13,676,883,  and  in  1873,  was  27,676,320  pounds,  being 
an  increase  of  more  than  100  per  Cent,  in  the  last  two  years. 
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Prices  Durk^g  30  Years  at  St.  Louis. 

Table  of  average  price  of  Lead  per  lOO  pounds  for  50  years,  from  1874  to  1844,  as 
determined  by  Henry  Cobb,  on  data  derived  from  various  sources,  especially  from 
Messrs.  Chadbourn  &  Forster,  of  the  St.  Louis  Shot  Tower  Company,  the  Merchants' 
Exchange,  the  ''Missouri  Republican,  "  and  the  "  Western  Journal  and  Civilian  :" 


Year. 


1873 

1872 

1871. .A. 
1870..... 
1869...... 

1868 

1867 

1866 

1865 

1864.,... 

1863 

1862.... 

1861 

1860 

1859 


Price. 


$  6  87} 

6  87} 

7  00 

7  25 

8  75 

9  00 
9  00 

10  00 
10  00 
12  80 
8  62} 
6  50 
5  25 
5  25 
5  25 


Year. 


1858.. 
1857.. 
1856.. 
1855.. 
1854.. 
1853., 
1852.. 
1851.. 
1850.. 
1849.. 
1848.. 
1847.. 
1846.. 
1845.. 
1844.. 


Price. 


$  .5  20 

6  OOi 

6  22 

5  74} 

6  19 

5  98 

4  35 

4  28} 

4  60 

4  07 

3  68 

3  71 

3  42} 

3  30} 

3  02} 

MISSOURI    LEAD. 

Quantity  and  Value  Produced  During  5  Years. 

According  to  the  circular  dated  January  2,  1874,  of  Messrs.  Perd.  F.  Rozier  &  Co., 
merchants  of  St.  Louis,  and  large  dealers  in  Pig  Lead,  the  quantity  of  Missouri  Lead 
produced,  each  year,  for  five  years,  from  1874  to  1869,  is  stated ;  and  according  to  the 
figures  gained  in  the  price  table  with  these,  the  quantity  and  value  of  Missouri  Lead^ 
produced  each  year  for  live  years,  is  shown  on  the  following  table : 
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Table. 


Years. 


1873.... 

1872 

1871 

1870 

1869 , 

Total  5  years 


Pounds. 


27,676,320 
20,427,120 
13,676,883 
14,128,725 
12,963,975 
88,873,023 


Value. 


$  1,902,747 

1,404,364 

957,381 

1,024,322 

1,134,347 

$  6,423,171 


WHITE    LEAD     WORKS     OF    ST.    LOUIS. 

When  Yig  Lead  is  brought  to  market  it  is  turned  into  bar.  sheet,  pipe,  shot, 
plumbing  and  white  lead,  and  all  these  industries  are  driven  energetically  at  St.  Louis, 
the  white  lead  business  being  the  leading  branch,  with  works  of  a  capacity  and  com- 
manding influence  unsurpassed  by  any  others  in  the  United  States,  although  neither 
the  white  lead  nor  the  lead  paint  of  St.  Louis  is  mentioned  in  the  census  of  1870,  while 
the  value  of  their  productions,  the  same  year,  amounted  to  $1,768,777. 

The  white  lead  works  of  St.  Louis  deserve  further  notice  than  can  be  bestowed  on 
them  here,  where  the  object  is  to  present  merely  a  statistical  table  of  their  production 
from  data  furnished  mainly  by  the  Collier,  White  Lead  and  Oil  Company  and  the 
Southern  White  Lead  and  Color  Works. 

White  Lead  Production  op  St.  Louis  in  1873, 

J^Tumber  of  establishments 4 

Hands  employed 352 

Capital  invested $1,850,000 

Wages  paid 237,600 

Cost  of  raw  materials 1,450  000 

Annual  value  of  product 2,228,000 

To  which  table  may  be  added  an  item  of  the  capacity  of  these  works  for  yielding 
white  lead,  yearly,  to  the  value  of  $3,250,000. 

SHOT.,    PIPE,    SHEET    LEAD,    Etc. 

The  St.  Louis  Shot  Tower  has  turned  out  about  $9,000,000  since  1858,  producing 
on  an  average  $600,000  yearly,  although  this  establishment  also  was  unmentioned  and 
no  shot  reported  for  St.  Louis  in  the  census  of  1860  and  none  in  1870. 

The  two  establishments  of  Pipe  and  Sheet  Lead  in  St.  Louis  yield  products 
amounting  to  an  annual  value  of  $200,000. 

Without  including  the  Plumbing  business,  in  w^hich  the  article  of  Lead  is  exten- 
sively used,  a  reasonably  comprehensive  and  minute  view  of  the 

Lead  Industry  of  St.  Louis, 
Based  on  the  raw  materials  of  the  mines  of  Missouri,  is  here  presented  :  by  which  it 
appears  that  the  yearly  increase  of  permanent  wealth  irorn  this  source  amounts  to 
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$4,882,424 ;  which  rivulet  of  tribute,  together  with  the  annual  scores  of  millions  flow- 
ing from  a  hundred  kindred  streams  of 

Other  Industries  of  St.  Louis: 

Flour,  Pork,  Lumber,  Iron,  etc.,  amounting,  in  1873,  to  the  value  of  $200,000,000-=^  is 
kept  at  home,  accumulating  domestic  wealth,  and  filling  the  treasuries  of  the  people 
with  wages  of  workmen,  cost  of  raw  materials,  interest  on  investments  and  profits  on 
products;  thus  insuring  to  St.  Louis  an  independent,  easy,  London  like  seat  of  capital. 
Abundant  evidence  is  at  hand  to  prove  that  this  business  has  increased  on  an  av- 
erage fully  10  per  cent,  per  annum  since  1870  ;  a  few  effective  facts,  on  only  one  branch 
of  industry,  being  above  presented,  touching  this  point ;  and,  therefore,  by  simply 
adding  30  per  cent,  to  the  annual  value  of  products  manufactured  in  St.  Louis,  accord- 
ing to  the  ninth  census  of  1870,  it  appears  that  the  annual  value  of  products  manufac- 
tured in  St.  Louis  in  1873,  was  $206,389,319. 


*The  United  States  Census  of  1870,  on  Industry  and  Wealth,  reported  the  annual  manufactures  of 
St.  Louis,  as  follows  : 

Number  of  establishments ^^^'^^ 

Hands  employed • 40,856 

Capital  invested ^^0, 357,001 

Wages  of  workmen 24,221,717 

Cost  of  raw  materials 87 ,  388 ,  252 

Annual  value  of  products 158,761,013 
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SxH  OoxGRjEss.]  No.  103.  [2d  Session. 

DESCRIPTION  OF  THE  LEAD  MINES  IN  UPPER  LOUISIANA. 

COMMUKICATED  TO   CONGRESS  NOVEMBER  8,  1804. 
{Extracted  from  the  ^^  American  State  Papers,  "  Puhtic  Lands,  Vol.  .?,  p.  188,) 

By  message  from  the  President  of  the  United  States,  of  wldch  the  following  is  an  extract . 


''  The  Lead  mines  in  that  territory  (Louisiana)  offer  so  rich  a  supply  of  that  metal 
as  to  merit  attention.    The  report  now  communicated  will  inform  you  of  their  state,  . 
and  of  the  necessity  of  immediate  inquiry  into  their  occupation  and  titles." 

St.  Louis,  June  16^  1804- 

Sir  :  In  consequence  of  a  request  made  me  by  Captain  Lewis,  before  he  left  this, 
I  now  do  myself  the  honor  of  enclosing  you  a  copy  of  a  dissertation  on  the  Lead  mines 
in  Upper  Louisiana,  famished  by  Moses  Austin,  Esq. 

This  gentleman  owns  an  extensive  mine,  situated  about  thirty-eight  miles  back  of 
Ste.  Genevieve,  which  he  has  worked  for  some  years  past,  and,  from  his  education  and 
experience,  I  conceive  him  to  be  better  calculated  to  give  correct  information  on  the 
subject  than  any  other  man  in  this  quarter. 
^  I  am,  sir,  with  sentiments  of  high  respect. 

Your  very  humble  servant, 

AMOS  STODDARD, 
Captain  and  first  Civil  Commandant  of  Upper  Louisiana. 
The  President  of  the  United  States. 
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Sir  :  Agreeably  to  your  request,  I  have  annexed  a  memorandum  of  the  number, 
extent  and  situation  of  the  lead  mines  in  Upper  Louisiana,  with  an  estimate  of  the  av- 
erage quality  of  mineral  produced,  and  the  number  of  hands  employed  at  each  mine ; 
with  the  probable  quantity  which  may  annually  be  produced,  when  the  country  be- 
comes populated  so  as  to  afford  workmen  sufficient  to  occupy  the  mines  to  advantage. 

Fames  of  the   Mines. 


1. 

Mine  a  Burton, 

2. 

Mine  a  Eobina, 

3. 

Old  Mines, 

4. 

Mine  Renault, 

5. 

Mine  a  Maneto, 

6. 

Mine  a  la  Plate, 

7. 

Mine  a  Joe, 

8. 

Mine  a  Lanj^e, 

9. 

Mine  a  LaMotte, 

10. 

Mine  a  Gerbore. 

1,  The  Mine  a  Burton,  situated  thirty-eight  miles  west  north-west  of  Ste.  Gene- 
vieve, was  discovered  by  Francis  Burton,  about  the  year  1763,  on  a  fork  of  Grand  River,  ^ 
ten  miles  from  its  junction  with  the  main  River,  after  which  it  takes  the  name  of  Ren- 
ault's Fork  of  the  Meramec,  and  unites  with  that  River,  about  twenty-five  miles  above 
its  junction  with  the  Mississippi.  Fourehe  Renault  is  navigable  in  the  spring  season, 
within  ten  miles  of  the  Mine  a  Burton.  In  the  year  1798,  a  concession  of  one  league 
in  superficies,  comprehending  about  one-third  part  pf  the  mine,  (on  condition  he  should 
erect  a  smelting-furnace,  and  establish  a  lead  manufacture,)  was  granted  to  Mr.  Austin, 
all  of  which  he  has  carrried  into  execution.  Francis  Burton,  also,  obtained  a  grant  of 
four  acres,  as  a  compensation  for  the  discovery. 

There  is  a  small  village  at  this  place,  of  twenty  families,  who  cultivate  a  little  land 
near  the  mines,  but  have  no  concessions.  Two  grist-mills,  with  a  saw-mill,  furnish  the 
inhabitants  with  grinding  and  plank. 

The  greatest  part  of  the  workings  at  Mine  a  Burton  are  in  an  open  prairie,  which 
rises  nearly  a  hundred  feet  above  the  level  of  the  Creek.  The  mines  may  be  said  to 
extend  over  two  thousand  acres  of  land  ;  but  the  principal  workings  are  within  the 
limits  of  one  hundred  and  sixty  acres  ;  and  perhaps  no  part  of  the  world  furnishes 
Lead  ore  in  greater  quantities  and  purity.  The  mineral  is  found  within  two  feet  of  the 
surface  of  the  earth,  and  it  is  seldom  the  miners  dig  deeper  than  ten  feet ;  not  that  the 
mineral  discontinues,  but  because  they  find  it  troublesome  to  raise  it  out  of  the  ground ; 
the  French  miners  being  unacquainted  with  the  utility  of  machinery,  and  generally 
are  able  to  procure  plenty  nearer  the  surface. 

The  manner  in  which  the  mines  have  been  wrought  renders  it  impossible  to  deter- 
mine whether  the  mineral  terminates  in  regular  veins  or  not ;  for  when  the  miner  finds 
himself  ten  or  twelve  feet  below  the  surface,  his  inexperience  obhges  him  to  quit  his 
digging  and  begin  anew,  notwithstanding  the  appearance  of  mineral  may  be  good. 
Thus,  one-half  his  time  is  taken  up  in  sinking  new  holes  or  pits. 

The  mineral  is  of  two  qualities,  gravel  and  fossil  mineral.  The  gravel  mineral  is 
found  immediately  under  the  soil,  intermixed  with  gravel,  in  pieces  from  one  to  fifty 
pounds  weight  of  solid  mineral.    After  passing  through  the  gravel,  which  is  commonly. 

*  Now  called  Big  River. 
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from  three  to  four  feet,  is  found  a  Sand-rock,  which  is  easily  broken  up  with  a  pick,, 
and  when  exposed  to  the  air  easily  crumbles  to  a  fine  sand.  This  rock  also  continues 
five  or  six  feet  and  contains  mineral  nearly  of  the  same  quality  as  the  gravel ;  but  min- 
eral of  the  first  quality  is  found  in  a  bed  of  red  Clay,  under  the  Sand-rock,  in  pieces 
from  ten  to  five  hundred  pounds  weight,  on  the  outside  of  which  is  a  white,  gold,  or 
silver-colored  spar  or  fossil,*  of  a  bright,  glittering  appearance,  as  solid^  as  the  min- 
eral itself,  and  in  weight  as  three  to  two ;  this  being  taken  off;  the  mineral  is  solid,  un- 
connected with  any  other  substance,  of  a  broad  grain,  and  what  mineralogists  call 
potter's-ore.  When  it  is  smelted  in  a  common  smelting-furnace,  it  produces  sixty  per 
cent. ;  and  when  again  smelted  in  a  slag-furnace,  produces  fifteen  per  cent,  more,  mak- 
ing cleanly  smelted,  seventy-five  per  cent.  The  gravel  mineral  is  incrusted  with  a 
dead-gray  substance,  the  eighth  of  an  inch  in  thickness;  has  small  veins  of  Sulphur 
through  it,  and  will  not  produce  more  than  sixty  per  cent,  when  cleanly  smelted. 

When  1  first  knew  the  Mine  a  Burton,  in  the  year  1797,  the  French  smelted  their 
mineral  in  stone  furnaces,  somewhat  similar  to  Lime-kilns.  At  the  bottom  they  put  a 
floor  of  the  largest  logs  to  be  found,  setting  smaller  ones  around  the  sides  of  the  fur- 
nace. In  a  furnace  thus  arranged,  is  put  from  three  to  five  thousand  pounds  weight  of 
mineral ;  and  a  fire  being  lighted  under  the  bottom  of  the  furnace,  is  kept  up  until  the 
mineral  is  entirely  smelted,  burnt  or  lost  in  the  ashes.  In  this  way,  each  miner  smelted 
his  own  mineral ;  extracting  about  three  hundred  and  fifty  pounds  of  lead  from  each 
one  thousand  pounds  weight  of  mineral;  but,  since  my  works  have  been  established^ 
they  have  found  it  more  advantageous  to  sell  their  mineral  than  to  smelt  it  themselves. 

In  the  year  1798,  there  were  twenty  French  furnaces,  but,  in  1802,  one  only  was 
in  use. 

The  time  for  working  the  mines  is  from  August  to  December.  After  harvest,  the 
inhabitants  of  Ste.  Genevieve  and  New  Bourbon  resort  to  the  mines ;  the  rich  send  their 
negroes,  and  the  poor  class  depend  on  the  mines  to  furnish  them  with  Lead  to  pur- 
chase all  imported  articles.  From  the  middle  of  August  to  the  fifteenth  or  twentieth 
of  December,  there  are  from  forty  to  fifty  men  employed  in  digging  mineral ;  the  re- 
mainder of  the  year  but  little  mineral  is  drawn  from  the  mines,  and  but  few  hands  em- 
ployed. From  the  year  1798  to  the  year  1803,  the  average  quantity  of  mineral  may  be 
stated  at  five  hundred  and  fifty,  or  six  hundred  thousand  pounds,  French  weight,  each 
year ;  procured,  mostly  in  four  months,  by  not  more  than  fifty  men.  The  same  number 
of  hands  employed  the  year  round  would  produce  at  least  fifteen  or  sixteen  hundred 
thousand  pounds,  making  proper  allowance  for  spring  rains.  From  the  extent  of  the 
mines  one  thousand  men  might  be  employed  to  equal  advantage. 

2.  Mine  a  Robina,  two  miles  east  south-east  of  the  Mine  a  Burton,  was  discovered 
about  the  same  time.  This  mine  has  not  been  wrought  for  many  'years,  until  the  last 
season  ;  a  few  experiments  were  made  and  a  small  quantity  of  mineral  raised.  The 
old  diggings  are  not  extensive,  although  it  is  said  large  quantities  of  mineral  were 
drawn  from  the  mines  on  its  first  discovery.  It  is  public  property,  and  there  is  every 
reason  to  believe  will  become  advantageous  when  the  population  of  the  country  shall 
afford  workmen  to  open  and  work  the  mines. 

3.  Old  Mines,  so-called  from  being  discovered  many  years  before  the  Mine  a  Bur- 
ton. It  is  said  the  Old  Mines  were  opened  and  wrought  by  Mr,  Renault,  about  the 
year  1726,  when  he  explored  this  country  for  the  famous  Law  and  Company.  It  is  sit- 
uated five  miles  north-east  of  the  Mine  a  Burton,  on  the  discovery  of  which  it  was  aban- 
doned, mineral  being  found  in  great  abundance  at  the  new  mines.  The  Old  Mines  re- 
mained in  this  situation  until  February,  1802,  when  fifteen  French  families  made  a  set- 

*  This  mineral  (a  fossil  as  he  calls  it.)  is  undoubtedly  Heavy  Spar— sulphate  of  Barj^. 
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tlement  near  the  mines,  and  have  formed  a  village,  since  which  the  mines  have  been 
opened,  and  the  last  year  produced  three  hundred  and  sixty  thousand  pounds  weight 
of  mineral  of  an  excellent  quality',  not  inferior  to  the  best  produced  at  the  Mine  a  Bur- 
ton. A  Gold-colored  fossil,'^*  similar  to  that  found  at  the  Mine^a  Burton,  is  also  con- 
nected with  the  mineral  taken  from  this  mine. 

The  prospect  of  obtaining  immense  quantities  of  mineral  from  the  Old  Mines,  is 
at  present  very  flattering,  and  there  is  not  the  least  doubt  of  there  being  as  extensive 
as  the  Mine  a  Burton.  The  present  workings,  with  the  old,  include  about  one  hun- 
dred acres  of  land.  The  mines  are  elevated,  and  may  be  easily  drained  to  the  depth  of 
a  hundred  feet. 

In  the  year  1799,  a  grant  for  four  hundred  acres  of  land  was  obtained,  and  sur- 
veyed in  1800,  but  includes  no  part  of  the  workings;  therefore,  the  mine,  with  the  ad- 
jacent lands,  excepting  that  concession  may  be  considered  public  property.  No  smelt- 
ing furnace  has,  as  yet,  been  erected  at  this  place,  except  a  French  one — most  of  the 
mineral  being  transported  to  the  Mine  a  Burton  to  be  smelted.  The  greatest  number 
of  hands  employed  at  the  Old  Mines,  at  any  one  time  since  the  late  establishment,  has 
not  exceeded  twenty-five  or  thirty,  and  those  only  for  a  few  months.  It  is  not  improb- 
able that  the  space  between  the  Old  Mines  and  the  Mine  a  Burton  may  produce  min- 
eral in  as  great  abundance  as  either  of  the  mines.  The  Foueche  Eenault  is  navigable 
within  seven  miles  of  this  mine. 

4.  Mine  Renault,  situated  six  miles  north  of  the  Mine  a  Burton,  on  a  creek  of  the 
same  name.  Little  can  be  said  relative  to  this  mine,  it  not  having  been  wrought  for 
more  than  seventy  years,  but,  from  information,  and  the  extent  of  the  diggings,  a  large 
quantity  of  mineral  was  drawn  from  it.  It  was  discovered  and  opened  by  Mr.  Eenault- 
about  the  year  1724-5,  with  an  expectation  of  finding  Silver  ore.  The  country  near  the 
mine  is  hilly  and  broken.  It  is  supposed  that  Renault's  concession,  granted  by  the 
King  of  France,  if  ever  it  should  be  brought  forward  will  comprehend  the  mine. 

The  mineral  drawn  from  these  mines  is  of  a  good  quality,  generally  found  in  Lime 
stone  rock,  in  regular  veins,  and  is  said  to  be  inexhaustible.  I  know  of  no  reason  v/hy 
they  have  been  so  long  neglected,  unless  1  attribute  it  to  the  discovery  of  mines  nearer 
the  settlements,  and  the  small  number  of  workmen  to  carry  them  on.  As  they  are 
within  ten  miles  of  navigation,  by  the  Fourche  Renault,  great  expectations  of  their  util- 
ity to  the  public  may  justly  be  entertained, 

6.  Mine  a  Maneto,  or  American  Mines,  on  Grand  River,t  was  discovered  and 
opened  in  the  month  of  October,  1799,  by  the  Americans  settled  on  Grand  River,  is  sit- 
uated twelve  miles  east,  south-east  of  Mine  a  Burton.  The  appearance  of  the  mines 
being  very  flattering,  a  plan  was  executed  by  Messrs.  Valle  and  Pratt,  of  Ste.  Gene- 
vieve, to  dispossess  the  Americans  of  the  privilege  allowed  in  such  cases,  of  four  acres 
in  superficies,  as  a  compensation  to  the  discoverers  of  mines.  In  1803,  Mr,  Pratt  brought 
forward  two  concessions,  one  for  himself,  of  one  thousand  acres,  the  other  in  the  name 
of  his  son,  a  minor,  lor  eight  hundred  acres.  In  consequence  of  these  concessions,  the 
Americans  have  been  excluded  from  the  mines. 

The  Mine  a  Maneto,  from  its  flat  position,  will  not  admit  of  deep  mining,  the  wa 
ter  rising  at  the  depth  of  fifteen  feet,  and  the  situation  is  such  it  cannot  be  drained. 
The  mineral  is  found  within  two  or  three  feet  of  the  surface  of  the  earth,  in  a  soft,  gray 
Limestone  rock,  in  small  particles.  The  rock  lies  in  a  horizontal  position,  in  sheets  of 
five  or  six  inches  in  thickness.  Two  or  three  layers  of  this  rock  are  found  one  under 
the  other ;  between  each  is  a  layer,  either  of  Clay  or  mineral,  one  or  two  inches  thick, 

*  Heavy  Spar  or  Baiytes . 
t  Big  River, 
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most  commonly  mineraL  In  places  where  the  rock  will  admit  of  sinking  eight  or  ten 
feet,  the  mineral  is  found  in  thin  flakes,  covered  with  an  Iron  colored  rust.  Before  the 
mineral  can  be  smelted,  it  requires  to  he  pounded  and  washed ;  after  passing  through 
this  operation,  out  of  one  thousand  pounds,  as  it  is  taken  from  the  mines,  three  or  four 
hundred  only  is  found  to  be  mineral.  Notwithstanding  this  additional  labor,  the  ease 
and  facility  with  which  the  mineral  is  procured  would  leave  a  handsome  profit  in  the 
hands  of  experienced  workmen  ;  but,  to  the  present  holders,  yields  but  little.  There  is 
not  the  smallest  appearance  of  the  Marcasite  to  be  found  in  these  mines.  The  land  car- 
riage to  Ste.  Genevieve,  from  the  Mines  a  Maneto,  is  about  twenty-six  miles. 

G.  Mine  a  la  Plate,  situate  on  a  river  of  that  name,  about  two  miles  from  its 
junction  with  Grand  Eiver,  and  eighteen  miles  south-east  from  the  Mine  a  Burton,  was 
discovered  in  October,  1799,  by  an  American;  but  the  injustice  done  the  settlers  at 
Grand  Kiver,  in  the  affair  of  the  Mine  a  Maneto.  discouraged  those  concerned  in  the, 
discovery  from  making  any  great  attempts  to  open  and  improve  it.  In  1800,  thirty 
thousand  pounds  weight  of  mineral  was  drawn  from  this  mine  by  two  Americans,  ob- 
tained near  the  surface.  The  mineral  assumes  the  appearance  of  regular  veins,  and 
there  is  not  a  doubt  but  that  this  mine  will  be  very  productive.  A  Silver-colored  fossil  is 
found  at  this  mine,  but  not  in  such  quantities  as  at  the  Mine  a  Burton.  The  mine,  at 
present,  is  unoccupied,  for  the  reasons  before  mentioned,  and  will  remain  so  until  a  more 
favorable  moment.  The  land  carriage  from  the  mine  to  Ste.  Genevieve,  is  about  twen- 
ty miles.    The  mine  may  be  considered  as  the  property  of  the  public. 

7.  Mine  a  Joe,  on  Grand  Kiver,  about  four  miles  from  the  Mine  a  la  Plate,  and 
fourteen  south-east  of  the  Mine  a  Burton,  was  discovered  by  Messrs.  Baker  and  Ally, 
American  settlers  at  Grand  River,  in  September,  1801,  but  was  taken  from  them  in 
1802,*  by  one  of  those  acts  of  injustice  not  uncommon  in  absolute  governments. 

While  Messrs.  Baker  and  Ally  were  suffered  to  work  the  mine,  they  obtained  min- 
eral in  abundance,  but  since  it  has  been  in  the  hands  of  the  present  holders,  it  has 
produced  but  little.  This  mine  is  said  to  be  private  property,  which  renders  it  difficult 
to  ascertain  its  extent  and  richness,  but,  from  circumstances,  it  is  supposed  not  to  be 
very  extensive.  The  mineral  is  found  in  pieces  of  several  hundred  pounds  weight,  pure 
and  solid. 

8.  Mine  a  Lanye ;  this  mine  is  situated  six  miles  west  of  the  Mine  a  Joe,  and  six" 
teen  miles  south,  south-east  of  the  Mine  a  Burton.  It  was  discovered  about  the  year 
1795,  and  bears  the  name  of  its  discoverer.  The  mine  has  not  been  much  wrought, 
and,  from  what  I  can  learn,  never  produced  any  large  quantity  of  mineral.  It  is  not 
in  much  repute,  and  at  present,  is  unoccupied. 

9.  Mine  a  la  Motte,  is  situated  on  the  waters  of  the  River  St.  Prancois,  six  miles 
from  the  main  river,  and  thirty  south  south-east  of  Ste.  Genevieve,  was  discovered  by 
Mr.  Renault  about  the  year  1723  or  1724,  who  made  an  exploration,  but  finding  no  Sil- 
ver ore,  he  abandoned  it.  About  the  year  1723,  a  man  by  the  name  of  LaMotte  opened 
and  wrought  the  mine,  after  whom  it  is  called. 

Mine  a  la  Motte  differs  in  every  respect  from  the^naines  on  Grand  Kiver  and  its 
vicinity.  The  situation  is  flat  and  low  ;  the  water  bad  and  unhealthy.  The  mineral  is 
found  in  regular  veins,  from  two  to  four  feet  solid.  Pive  of  the  veins  have  been  opened 
and  wrought.  They  are  found  withm  four  feet  of  the  surface,  with  a  declination  of 
about  forty-five  degrees,  but  cannot  be  mined  deeper  (on  account  of  water)  than  twen- 
ty-five feet,  and  to  that  depth  only  in  the  dry  season. 

The  mineral  is  of  a  fine  steel  grain,  said  to  contain  fifty  ounces  of  Silver  to  a  ton 
of  Lead,  and  is  highly  charged  with  Sulphur.  Notwithstanding  the  Prencli  inhabi- 
tants of  this  country  have  followed  the  mining  business  upwards  of  eighty  years,  yet 
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they  have  not  advanced  in  the  art  of  smelting"  a  step  beyond  their  ancestors ;  the  meth- 
ods they  pursue  bespeak  their  surprising*  ignorance. 

As  the  Mine  a  la  Motte  differs  from  those  already  described,  so  does  their  mode  of 
smelting.  The  first  process  is,  by  depc^siting  the  mineral  in  a  pile  of  logs,  after  the 
manner  sea  shells  are  burned  to  Lime  ;  the  piles  being*  set  on  fire  and  consumed,  the 
quantity  of  Lead  produced  is  five  per  cent.  It  is  then  put  into  a  furnace  of  stone,  such 
as  before  described ;  from  this  process,  if  well  attended,  is  produced  fifteen  per  cent, 
more.  After  this  second  burning,  they  consider  the  mineral  in  a  proper  state  for  smelt- 
ing ;  therefore,  collecting  it  from  the  ashes  they  again  put  it  into  the  furnace,  arranged 
.  ivith  logs  at  the  bottom  and  sides,  and  make  an  end  to  smelting.  From  the  last  pro- 
cess they  commonly  obtain  about  fifteen  per  cent.,  making  thirty-five  per  cent,  the  great- 
est quantity  obtained. 

At  the  Mine  a  LaMotte  is  also  found  in  beds  what  miners  call  Gravel  Mineral,  be- 
cause it  is  found  intermixed  with  the  Soil  like  fine  gravel,  in  particles  from  the  size 
of  a  pin's  head  to  that  of  a  hickory  nut.  This  mineral, -after  an  imperfect  washing,  is 
put  into  a  furnace  where  it  is  suffered  to  melt  into  a  slag,  no  attempt  being  made  to  cre- 
ate a  fluxility  of  the  metal  from  the  dross.  It  is  then  put  into  a  furnace  not  unlike  a 
miller's  hopper,  with  a  grate  at  the  bottom.  Underneath  a  fire  is  lighted,  and  contin- 
wed  until  the  slags  are  all  melted  and  a  partial  fluxion  effected.  This  mode  of  smelt- 
ing produces  about  250  pounds  of  Lead  to  1,000  of  mineral.  Notwithstanding  the  im- 
mense loss  in  smelting,  the  richness  of  the  mines  and  the  small  expense  of  obtaining 
the  mmeral,  leaves  an  astonishing  profit  to  the  proprietors.  I  found  by  experiments, 
that  the  mineral  in  the  hands  of  skilful  smelters  will  produce  60,  and  some  of  thevehis 
-70  per  cent. 

About  the  year  1738-40,  the  Mine  a  LaMotte  was  considered  as  public  property, 
and  the  people  in  general  were  allowed  to  work  at  it.  At  that  time  it  furnished  almost 
all  the  Lead  exported  from  the  Illinois;;  but  soon  after  the  discovery  and  opening  of  the 
.Mine  a  Burton,  the  Mine  a  LaMotte  was  in  a  great  measure  abandoned,  the  mineral  at 
the  Mine  a  Barton  being  much  easier  melted.  The  Mine  a  LaMotte  is  at  this  time 
-claimed  as  private  property,  in  consequence  of  which  the  inhabitants  in  general  are  de- 
nied the  privilege  of  working.  Therefore,  the  annual  quantity  of  Lead  is  greatly  re- 
duced. Por  the  years  1802  and  1803,  the  quantity  of  Lead  made  at  the  Mine  a  LaMotte 
did  not  exceed  200,000  pounds  weight,  although  about  30  men  were  employed  from 
four  to  six  months  in  each  year.  It  is  evident  that  50  men,  under  a  proper  manager, 
with  a  good  smelting  furnace,  might  produce  five  or  six  hundred  thousand  pounds 
weight  of  Lead  per  annum. 

It  is  difficult  to  say  what  part  of  the  mine  is  private  property,  but  from  the  best 
information  about  50  or  60  acres  have  been  granted  at  different  times.  The  mine,  al- 
though not  so  extensive  as  the  Mine  a  Burton,  is  supposed  to  comprehend  a  much  lar- 
ger boundary  than  what  is  granted  to  individuals,  and  may  be  of  consequence  to  the 
public.  The  river  St.  Francois  will  not  admit  of  navigation  for  a  hundred  miles  below 
the  mines  ;  therefore  the  produce  of  the  mines  must  be  transported  by  land  to  Ste.  Gen- 
evieve, which  is  the  nearest  to  water  carriage. 

10.  Mine  a  Gerbore,  on  the  waters  of  the  river  St.  Francois,  18  miles  north  of  the 
Mine  a  LaMotte,  is  also  a  discovery  of  Eenault,  who  made  an  explorement  in  1745,  but 
not  finding  Silver  ore,  the  principal  object  of  his  researches,  he  abandoned  it ;  after 
which  it  was  wrought  by  a  Mr.  Aura  and  others,  until  the  Mine  a  Burton  was  discovered 
when  it  was  again  abandoned.  The  old  Diggings  are  extensive,  but  the  quantity  of 
Lead  produced,  1  have  not  been  able  to  ascertain.      It  is  said  to  be  equal  to  any  of  the 
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mines  in  the  country.    The  commandant  of  Kew  Bourbon  has  a  concession  of  a  league 
in  superficies,  comprehending  the  mines. 

GENERAL    OBSEEVATIONS. 

Within  12  months  past,  several  discoveries  have  been  made  near  the  Mine  a  Bur- 
ton. Valuable  Lead  mines  have  likewise  been  discovered  about  200  miles  up  the  river 
Meramec.  Some  of  the  mineral  I  have  seen,  is  of  good  quality.  In  short,  the  coun- 
try, for  12  or  15  miles  round  the  Mine  a  Burton,  exhibits  strong  appearances  of  min- 
eral. In  all  the  small  creeks  mineral  is  found,  washed  down  from  the  hills ;  and  it  is 
not  uncommon  to  find  in  the  draughts,  leading  to  creeks  and  rivers,  and  in  gulleys 
made  by  the  spring  rains,  mineral  in  pieces  from  10  to  50  pounds  weight,  brought  down 
by  the  torrents.  Some  hundreds  have  been  collected  in  this  way.  No  country  yet 
known,  furnishes  greater  indications  of  an  inexhaustible  quantity  of  Lead  mineral,  and 
so  easily  obtained.  One  motive  to  render  the  mining  business  generally  advantageous 
is,  that  every  farmer  may  be  a  miner,  and  when  unemployed  on  his  farm,  may  by  a  few 
weeks'  labor,  almost  at  his  own  door,  dig  as  much  mineral  as  will  furnish  his  family 
with  all  important  articles.  From  a  view  of  the  Lead  mines  in  Upper  Louisiana,  it 
may  be  seen  that  nothing  is  wanting  but  an  increase  of  population,  to  augment  their 
produce  to  a  surprising  degree.  It  is  also  evident  there  are  valuable  discoveries  yet  to 
be  made.  It  may  therefore  be  matter  of  consideration  with  the  Government,  whether 
the  donation  of  four  acres  in  superfices  to  the  discoverers  of  mines,  would  not  be  ad- 
vantageous to  be  continued.  The  Spanish  Government  has  also  allowed  the  inhabi- 
tants to  work  on  public  land,  free  from  any  kind  of  tax.  A  continuation  of  this  priv- 
ilege will  exhaust  both  the  mines  and  the  timber,  without  the  least  advantage  to  the 
public.  On  the  other  hand,  if  a  heavy  imposition  is  imposed,  it  may  discourage  the 
mining  business ;  yet  the  man  who  can,  with  his  pick  and  shovel,  make  his  $30,  $40, 
and  sometimes  his  $100  per  month,  may  well  afford  to  pay  a  small  tax  to  Government, 

The  country  about  the  mines  is  broken,  but  not  mountainous,  and  furnishes  the 
best  land  lor  cultivation,  and  streams  of  water  sufficient  lor  all  kinds  of  water  works. 
Grand  River  rises  10  miles  south-west  of  the  Mine  a  Burton,  and  in  its  course  forms 
nearly  three  parts  of  a  circle  round  the  mines,  and  loses  its  name  in  the  Fouclie  Re- 
nault, which  is  navigable  to  the  Mississippi.  They  unite  ten  miles  north  of  the  Mine  a 
Burton,  and  it  is  remarkable  that  in  forming  this  circle,  its  distance  from  the  mines 
does  not  exceed  14  miles  in  any  one  place.  It  also  furnishes  both  land  and  water  of  a 
s  uperior  quality,  sufficient  for  eight  or  nine  hundred  families. 

Thus  situated,  the  time  cannot  be  far  distant  when  the  country  will  furnish  Lead 
sufficient  not  only  for  the  consumption  of  the  United  States,  bnt  all  Europe,  if  moder- 
ate encouragement  is  given  by  the  Government,  and  protection  against  the  Osage  Indi-^ 
ans,  who  yearly  plunder  the  inhabitants. 

The  mines  on  the  waters  of  the  St.  Francois,  are  capable  of  furnishing  vast  quanti- 
ties of  Lead. 

The  Mine  a  LaMotte  has  been  termed  the  Gold  Mine,  as  descriptive  of  its  wealthy 
and  if  under  proper  management  would  verify  the  observation. 

From  the  annexed  estimate,  it  will  be  found  that  the  gross  produce  of  all  the 
mines  now  occupied,  amounts  to  $36,500.  The  whole  number  of  workmen  employed, 
includino"  miners,  smelters,  wood-cutters  and  carters,  has  not  exceeded  150  men,  of 
which  number  120  may  be  supposed  to  work  four  months,  and  the  remaining  30  the 
year  round.  From  this  calculation,  it  will  be  found  that  each  man  employed  in  the 
"business,  averages  $43  per  month. 
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To  this  may  be  added  the  increased  value  on  120,000  pounds  weight,  manufactured 
at  the  Mine  a  Burton  into  shot  and  sheets,  which  makes  the  export  valuation  $40,100 
per  annum,  the  average  produce  for  three  years  past.  Admifting  1,000  men  to  be  em- 
ployed the  year  round,  at  the  different  mines  now  known,  and  the  quantity  of  Lead 
iDroduced  to  be  in  proportion  to  what  is  now  obtained  by  150  men,  a  supposition  by  no 
means  extravagant,  the  proceeds  are  found  to  amount  to  $500,000  and  upward.  This 
<3alculation,  perhaps,  by  some,  may  be  deemed  incredible ;  but  the  riches  and  extent  of 
the  mines  justify  the  calculation. 

An  estimate  of  the  Produce  of  the  several  Mines, 

Mine  a  Burton,  550,000  pounds  mineral,  esthnated  to  produce  66|,  is  366,666f 

pounds  Lead,  at  $5,  is -. ■- $18,833  33 

To  which  add  $30  (on  120,000  pounds  manufactured)  to  each  thousand,  is 8,600  00 

$21,938  33 
Old  Mines,  200,000  pounds  mineral,   estimated  to  produce  66 J,   is  133, 833 J 

pounds  Lead  at  $5  per  hundred  weight,  is 6,666  67 

Mine  aLaMotte,  220,000  pounds  Lead  at  $5  per  hundred,  is 10,000  00 

Suppose  at  all  other  mines  30,000  pounds  Lead,  at  $5,  is 1,500  00 

Total  amount  is ' $40,100  00 

When  the  manufacture  of  White  and  Red  Lead  is  put  into  operation,  the  export 
valuation  will  be  considerably  augmented  on  the  same  quality  of  Lead. 

The  folowing  table  will  show  the  present  population  of  the  Mine  a  Burton  and  its 
vicinity : 

lahle. 


Division  of  Settlement. 


Mine   a   Burton,    including   several 
plantations 


Belle  vue 

Old  Mines 

Grand  River.. 


Total 64 


10 

5 

12 


CO    i-j 

o* 

p 
B 


14 
20 


30 


12 


15 


27 


Whole   Number  of 
Inhabitants. 


Suppose  each  family  to  con- 
tain 8  persons,  the  whole 
number  will  be  728  souls. 


In  June,  1799,  when  I  removed  my  family  to  the  Mine  a  Burton,  the  whole  number 
of  inhabitants  settled  on  the  Grand  River  and  its  waters  did  not  exceed  63  or  64 
persons,  consisting  of  eight  families. 
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N,  B.— Some  late  transactions,  by  order  of  the  Governor  of  St.  Louis,  if  valid,  will 
entirely  change  the  situation  of  the  public  property  within  ten  miles  of  Mine  a  Burton. 
Surveys  of  all  the  lands  worthy  of  notice  have  been  made  with  an  intention  to  include 
every  spot  of  land  supposed  to  contain  mineral.  These  surveys  amount  to  thirty  or 
forty  thousand  acres,  and  have  been  made,  except  in  a  few  instances,  since  the  first  of 
the  present  month. 

The  above  observations  and  estimates  are  as  accurate  as  the  nature  of  things  would 
permit  and  the  shortness  of  time  I  have  had  to  collect  information. 

All  of  which  are  submitted  with  respect. 

MOSES  AUSTIN. 

February  13,  I8O4. 


APPENDIX    C. 


METALLIC   STATISTICS  OF  MISSOURI- 

[Union  Merchants'  Exchange  Keports  for  1872.] 


Lead — Tmportatio7is  to  St.  Louis  from  1856  to  1812. 


Year. 


1856, 
1857. 
1858. 
1859. 
18G0. 
1861, 
1862. 
1863, 
1864, 


Total  pounds. 


16,372,480 

13,004,400 

25,311,760 

21,150,400 

19,059,280 

9,220,720 

7,664,000 

6,385,840 

7,442,800 


Year. 


1865. 
1866. 
1867. 
1868. 
1869. 
1870, 
1871, 
1872, 
1873, 


Total  pounds. 


9,330,880 
11,966,720 
11,564,400 
14,865,840 
18,264,240 
18,963,120 
18,396,880 
22,861,520 
^30,090,050 


*From  Circular  of  F.  F.  Eozier. 
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Of  the  foregoing  amount  1,580,640  pounds  were  shipped  from  Galena;  869,680 
pounds  from  Omaha,  and  20,411,200  pounds  produced  in  Missouri  during  1872. 

From  data  furnished  by  the  different  raih'oads  we  find  that  the  amount  of  Lead 
shipped  from  their  stations,  within  the  State  of  Missouri,  during  1872,  were  as  follows  : 


STATIOISr. 

County. 

Pounds. 

Total. 

By  the  Atlantic  and  Pacific  E,  E.  : 

From  Granby 

l^ewton« 

3,760,000 
1,160,000 

From  Oarthao'e....... »,.-.»... 

Jasper. 

Jefferson 

4,920,000 

By  the  Iron  Mountain  R.  E. : 

From  Desoto ,... 

746,385 
145,090 
190,030 

1,307,435 
193, 740 

2,761,870 
95,870 

2,829,775 

From  Vineland 

C  i 

From  Blackwell 

i  i 

From  Potosi 

Wflshino'ton 

From  Hopewell 

( .' 

From  Cadet 

i  c 

From  Mineral  Point 

(  i 

From  Mine  LaMotte 

Madison 

Cole 

8,270,135 

By  the  Missouri  Pacific  E.  E. : 

From  Centretown ,. 

240,000 
120,000 

From  Tipton 

Monifeau 

360,000 

Total  production  of  Lead  in  Missouri 

13,550,185 
9,311,385 

Importation  from  other  States 

22,871,520 
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Zinc  Ore,  in  form  of  Carbonate  of  Zinc,  often  mixed  with  tiie  Silicate  and  Sulphu- 
ret,  was  shipped  to  St.  Louis  from  the  following  stations : 


Station. 

County. 

Pounds. 

T^'rom  Oranbv 

Newton 

4,838,440 

From  DeSoto 

Jefferson , . , 

3,280,000 

From  Black wel  1. 

<  i 

146,000 

From  Potosl 

Washington 

2,918,000 

From  Hone  well  . 

( I 

400, 000 

Total  for  1872                  

11,582,440 

"Which  total  equals  5,171  and  1710-2240  tons  of  2,240  pounds  or  5,792  and  750-2000  of 
2,000  pounds.  Of  these,  nearly  5,000  tons  were  smelted  for  Zinc,  giving  1,727,450  pounds, 
or  an  average  yield  of  34  per  cent,  while  the  rest  was  used  in  the  manufacture  of  White 
Oxide  of  Zinc. 

Barytes,  used  in  the  manufacture  of  White  Lead,  was  shipped  to  St.  Louis  by  the 
Iron  Mountain  Railroad  as  follows  : 


Station. 


From  Vineland 

From  Blackwell ...... 

From  Cadet 

From  Potosi 

From  Mineral  Point 

Total  for  1872 


Pounds. 


2,208,250 
62,200 

7,961,920 

38,000 

167,050 


Which  equals  4,659  and  1265-2240  tons  of  2,240  pounds  each,  or  5,218  and  1420-2000 
tons  of  2,000  pounds  each. 
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Pig  h^on  produced  and  shipped  to  St.  Louis  : 


Where  From, 

County. 

Tons  of  2,240  lbs. 

EACH. 

Tons  op  2,000  lbs. 

EACH. 

Tons. 

Pounds. 

Tons. 

Pounds. 

Moselle 

Franklin 

2,836 
6,742 
3,109 

22,000 

22,000 

6,400 

14,750 

3,176 
7  550 

1,456 

8AO 

Leasburg. 

Crawford 

St,  James 

Phelps 

i 
3  481     !        ^oo 

Carondelet 

St.  Louis : 

24,640 

24,640 

7,168 

16,520 

1.    Vulcan  Iron  Works... 

2.  Missouri  Furnace  Co... 

3    Carondelet  Iron  Works 

4.  South  St.  Louis  Iron 
"Works 

Totals 

59,930 

87,176 

656 

From  this    amount  was    ex- 
ported  

55,930 
21,907 

62,641 
24,535 

Used  in  Missouri , 

656 
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h^on    Ore  brought  to  bt.  Louis  during"  the  month  of  December,  being  an  ap- 
proximate estimate,  except  Iron  Mountain  and  Pilot  Knob  : 


Where  From. 


By  the  Atlantic  and  Pacific  Railroad : 

Ironridge 

Leasburg 

St.  James 

Taylors 

Burkland 

Beaver 

Xelly's 

Hancock 

By  the  Iron  Mountain  Railroad : 

Iron  Mountain 

Pilot  Knob 

Cornwall 

i 
Marquand , I 

i 
Marble  Hill | 

Fredericktown ' 

Bessville ..^ 

Glenn  Allen 


Giving  for  1872  a  total  shipmennt  of.       280, 123 


Tons  of  2,240  Lbs. 
Each. 


Tons. 


14,847 
326 

12, 905 
512 

1,734 

9,578 

218 

676 

264, 284 

12,272 

2,626 

384 

412 

45 

80 

17 


Pounds. 


1,100 
900 
1,400 
1,200 
400 
400 
800 

850 

330 

1»10 

290 

420 

1,340 

1,300 

1,920 


Tons  of  2,000  Lbs. 
Each. 


640 


Tons.        Pounds 


16,628 
367 

14,454 

674 

1,942 

10,716 
244 
767 

295,998 

13,744 

2,941 

430 

461 

61 

90 

20 


359,424 


1,280 

1,720 

320 

112 

1,280 

1,760 

320 

1,360 

1,010 

1,610 

1,150 

450 

1,300 

140 

500 


312 


Two  hundred  and  ninety-one  thousand  two  hundred  tons,  each  2,000  pounds,  of  ore 
were  exported  and  the  ore  necessary  for  producing  the  87,000  tons  of  pig  Iron  made  in 
Missouri  was  about  122,000  tons  (taking  60  per  cent,  as  the  average  yield);  the  whole 
^imount  of  Iron  ore  mined  in  Missouri  then  cannot  be  less  than  509,200  tons,  each  2,000 
pounds,  equal  to  464,643  gross  tons,  each  2,240  pounds. 
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INERAL    SPRINGS. 


BY   G.   C.   BROADHEAjD. 


This  does  not  pretend  to  be  a  full  descriiDtion  or  to  be  a  full  list  of  Mineral  Springs 
—others  are  included  in  county  reports,  and  there  are  still  others  which  we  have  not 
seen. 

IRON    OE    CHALYBEATE    SPKIKGS. 

These  may  be  seen  flowing  frcm  Drift  Sands  or  else  chiefly  Sandstones.  Several 
fine  springs  were  observed  at  Bird  Price's,  on  Eamsey  Creek,  Pike  county.  One 
indicated  the  presence  of  considerable  Iron ;  others  had  a  pleasant  but  no  particular 
mineral  taste,  while  others  were  inaccessible  on  account  of  the  marshy  character  of  the 
ground.  The  water  from  one  is  said  to  act  on  the  kidneys,  another  to  be  beneficial  to 
dyspeptic  persons.  The  neighboring  ground  is  low  and  flat,  and  no  beds  of  rock  are 
seen  near  by.  Prom  this  ''-flat "  the  country  spreads  off  into  rich,  rolling,  heavily  tim- 
bered, beautiful  valleys  gradually  merging  into  the  surrounding  knobs,  which  are  cap- 
ped with  Burlington  Limestone  reposing  on  the  Chouteau  beds.  Lower  down  the  val- 
ley, we  find  occasional  outcrops  of  the  shaly,  pyritiferous  beds  of  the  Cincinnati 
Group.  The  springs  being  near  the  horizon  of  this  Group,  probably  flow  from  these 
shaly  beds.  We  certainly  do  believe  that  the  Sulphur  Springs  of  this  vicinity  owe  their 
origin  to  'resa^oirs  in  these  beds. 

At  W.  B.  SiTTON'Sjin  Lincoln  county,  near  Louisville,  is  a  mild  Chalybeate  Spring. 
A  brown  deposit  is  found  in  the  adjacent  wells. 

On  Bryant's  Creek,  near  the  Mississippi  River  bottoms,  are  also  several  springs  of 
similar  character. 

At  Lexington,  Lafayette  county,  there  is  a  Chalybeate  Spring  which  has  been 
somewhat  resorted  to.  Its  flow  is  weak,  but  it  has  a  strong  taste  and  seems  to  flow 
probably  from  Shale  beds  of  the  Coal  Measures.  The  overlying  surface  deposits  are 
ferruginous  and  sandy,  and  may  probably  somewhat  affect  the  character  of  this  water. 
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On  Clear  Fork  of  Biackwater,  six  miles  north  of  Knob  Noster,  Johnson  county,  a 
weak  Chalybeate  Spriiio^  issues  from  Coal  Measure  Shales.  Another  fine  Chalybeate 
Spring  is  said  to  be  ten  miles  south  of  Warrensburgh. 

In  the  northern  counties,  where  the  Sands  of  the  Drift  abound,  the  waters  are  often 
colored  by  Oxide  of  Iron.  Such  waters  and  many  such  springs  maybe  found  in  Knox, 
Adair,  Sullivan,  Mercer  and  Harrison. 

In  Knox  county,  in  Sec.  12,  T.  62,  R.  10  AV.,  is  a  fine  Chalybeate  Spring,  that  is 
much  esteemed  as  a  mild  cathartic  and  good  tonic. 

In  Adair  the  waters  of  some  of  the  streams  flowing  through  beds  of  Coal  Meas- 
ure Sandstone,  partake  of  a  Chalybeate  character.  The  waters  of  Hog  Creek,  Hazle 
Creek,  etc.,  have  marked  diuretic  properties,  and  on  waters  of  Hog  Creek  are  several 
Chalybeate  Springs. 

In  Sullivan  county,  in  Sec.  24,  T.  64,  E.  21  W.,  a  Chalybeate  Spring  issues  from 
Coal  Measure  Sandstone.    It  is  of  pleasant  taste  and  has  marked  diuretic  properties. 

A  few  miles  north-west  of  Princeton,  Mercer  county,  in  Sec.  16,  T.  B5,  R.  24 
W,,  numerous  springs  issue  from  the  drift  sands,  most  of  them  containing  much  Oxide 
of  Iron  in  solution  and  a  thick,  rusty  crust  is  deposited  on  the  adjacent  ground. 

Near  Mt.  Moriah,  Harrison  county,  a  fine  Chalybeate  Spring  flows  from  drift 
sands,  in  which  a  small  Nautilus  and  other  cretaceous  fossils  w^ere  found. 

Near  Smithton,  Worth  county,  a  Chalybeate  Spring  issues  from  sands  of  altered 
Drift. 

Two  miles  north  of  Nevada,  Vernon  county,  there  is  a  very  pleasant  Chalybeate 
Spring. 

SALT    AND    SULPHUE    SPPvINOS. 

In  Ralls  county  are  many  noted  Springs.  Buffalo  Lick,  in  Sec.  28,  T.  55,  R.  7 
W.,  issues  from  Chouteau  Limestone.  A  Saline  taste  is  perceptible.  About  the  year 
1820,  or  a  few  years  since  that  time.  Salt,  in  remunerative  quantities,  was  made  at  this 
place  by  the  Messrs.  Ely.  Bones  of  Buffalo  are  found  imbedded  in  the  marshy  ground 
near  the  Spring,  and  on  the  north  side  of  Salt  River  a  Bufiklo  trace  was  observed  from 
two  to  five  feet  in  depth  and  from  twenty  to  fifty  yards  wide.  The  waters  of  Buffalo 
Lick  are  very  healthy,  and  are  said  to  be  good  for  fiver  complaint. 

Trabub's  Lick,  near  Spencer  Creek,  is  a  mild  Sulphur,  and  probably  issues  from 
the  Shales  of  the  "  Cincinnati  Group.','  Further  down  Spencer  Creek  Valley  is  an  ex- 
tensive ''  Lick."  Around  the  Spring  the  ground  is  marshy,  and  near  by  it  has  the  ap- 
pearance of  behig  a  resort  of  cattle  for  many  years. 

Premon's  Lick,  in  Sec.  33,  T.  56,  R.  5  W.,  is  a  strong  Salt  Sulphur  Spring,  and 
many  years  ago  Salt  was  made  here,  but  the  setfclers  becoming  frightened  by  the  pres- 
ence of  Indians,  the  kettles  were  thrown  into  a  well  and  the  works  abandoned.  The 
source  of  the  Spring  seems  to  be  from  the  Shales  of  the  Cincinnati  Group.  The  upper 
Spring  does  not  afford  much  water,  but  is  decidedly  Saline.  The  lower  one  is  a  strong 
blue  Sulphur,  much  stronger  than  Elk  Lick.  A  blue  coatmg  has  been  formed  on  the 
adjacent  gravel  as  well  as  on  the  gum  which  incloses  the  Spring.  Cattle  and  horses 
are  very  fond  of  the  water. 

At  Bouvet's  or  Trabue's  Lick  (or  as  now  more  often  called  Muldrow's,)  formerly 
much  Salt  was  made,  and  the  owners  realized  good  profits.  This  water  issues  out 
boldly  from  the  Black  River  Limestone  Group.  Borings  have  been  made  to  the  depth 
of  300  feet,  reaching  Salt  water.  This  would  place  its  fountain  head  in  the  Magnesian 
Limestone  series,  about  the  base  of  the  Saccharoidal  Sandstone,  which  is  Saliferous  in 
other  places.    Its  location  is  in  Sec.  25,  T.  56,  R.  6  W. 
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The  Spring  at  Saverton  somewhat  resembles  Eremon's,  but  the  water  is  not  so 
strong.  A  dark  indigo  bkie  deposit  is  formed  on  the  gum  composing  its  wall ;  without 
is  a  black  deposit,  and  in  the  branch  is  a  whitish  deposit.  Salt  and  Sulphur  are  pre- 
dominant. 

In  Pike  county  there  are  many  Mineral  Springs.  Most  of  them  contain  Sulphur 
and  Magnesia,  etc.,  in  combination,  and  they  generally  issue  from  Shales  of  the  Cin- 
cinnati Group.  I  would  include  the  following,  reputed  to  possess  valuable  medicinal 
properties. 

Elk  Lick,  on  Spencer's  Creek,  is  very  much  resorted  to  hy  invalids  and  pleasure 
seekers  during  the  summer  months.  The  water  is  a  mild  white  Sulphur  and  very 
much  valued  for  its  medicinal  properties.  There  are  three  springs.  Their  source  is  in 
the  Cincinnati  Group. 

The  three  springs  on  Buffalo  Lick  probably  possess  as  valuable  properties  as 
Eilc  Lick. 

Other  springs  are :  Epsom  Salt  Spring  at  Mrs.  Merriwethers,  and  of  less 
note  are  MpD  Lick  Spring  (Sulphur,)  near  Louisiana  and  Frankfort  Road  :  Frankfort 
Salt  Spring;  Spring  on  the  J.  "W.  Davis'  farm  ;  Lindsay's  Lick;  the  Ford  Spring,  on 
Big  Ramsey,  near  Paynesville  Road. 

On  Mr.  Thomas'  land,  in  N.  "W.  qr,  of  Sec.  G,  T.  53,  R.  1  W.,  at  upper  part  of  the 
Lick,  are  two  acres  of  marshy  ground.  The  water  apparently  contains  Iron.  At  the 
lower  part  a  Sulphur  Spring  breaks  out.  Flint  pebbles  strewn  around  are  covered 
with  a  bluish  incrustation.  Mastodon  teeth  and  other  ancient  bones  have  been  found 
near  the  spring. 

Mud  Lick  occupies  a  wet  area  of  about  three  acres,  on  which  are  two  Sulphur 
springs.  Cattle  seem  very  fond  of  the  water.  Shales,  probably  referable  to  the  Cin- 
cinnati Group,  crop  out  in  the  spring. 

At  Mr.  John  "W.  Davis'  a  spring  issues  forth  from  near  the  junction  of  the  Hud- 
son River  Shales  (Cincinnati  Group,)  and  Upper  Trenton  Limestone  (Galena  Group). 
It  contains  Sulphate  of  Magnesia  and  Iron.  A  brown  deposit  settles  on  the  mud  and  a 
scum  on  the  still  branch  water.  The  water  is  clear  and  occasionally  a  slight  ebullition 
takes  place,  and  gas  arises. 

The  springs  at  Mrs.  Merriwether's  resemble  the  springs  at  Mr.  Davis'.  They 
are  Epsom  Salt  issuing  from  the  upper  bed  of  Trenton  Limestone.  When  stationary, 
a  dirty  scum  will  collect  on  the  surface  ;  a  ferruginous  deposit  lies  on  the  earth  around, 
seemingly  in  a  semi  state  of  crystillization.    This  water  is  much  esteemed  as  a  diuretic. 

About  three  quarters  of  a  mile  above  the  junction  of  Big  and  Little  Ramsey  is 
Lindsay's  Lick,  a  large  spring,  covering  an  area  of  half  an  acre ;  Sulphuretted  hydro- 
gen rises  from  it  frequently. 

Ford  Spring,  three-quarters  of  a  mile  above  Liudsay's,  flows  out  copiously— con- 
tains Salt  and  Sulphuretted  Hydrogen. 

On  Buffalo  Creek,  in  S.  E.  qr.  Sec.  34,  T.  54,  R.  1  W.,  is  a  Salt  Spring  with  a  Lick 
of  several  acres  seemingly  quite  barren,  and  is  mostly  covered  with  a  white  saline  in- 
crustation. Many  small  concretions  of  Oxide  of  Iron  are  found  and  also  bones  of  large 
animals.    Lower  down  the  creek  is  another  Sulphur  Spring, 

In  Lincoln  county,  near  waters  of  Cuivre,  sulphur  springs  are  reported  to  exist. 

L'OuTRE  Lick,  west  of  Danville,  Montgomery  county,  is  a  Salt  Sulphur,  and  dur- 
ing the  early  settlements  much  Salt  was  made  here.  The  water  issues  from  the  Second 
Magnesian  Limestone. 

The  Spring  at  Goreham's  Lick,  Randolph  county,  is  12  feet  deep,  and  embraces 
10  square  leet  of  surface.    The  adjacent  wet  ground  covers  an  area  ot  about  20  square 
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feet.  The  water  seems  to  be  strongly  saline,  and  on  stirring  it,  bubbles  of  Sulphuretted 
Hydrogen  arise.  Much  Salt  was  formerly  made  here.  Some  of  the  ruins  of  old  works^ 
including  ashes  and  fragments  of  posts,  were  yet  to  be  seen  a  few  years  ago.  Cattle 
are  very  fond  of  the'  water. 

Sweet  Springs,  on  Huntsville  and  Glasgow  road,  in  Sec.  17,  T.  53,  R.  15  W,^ 
contains  common  Salt,  Epsom  Salt,  and  some  Salt  of  Magnesia.  The  water  is  very 
beneficialin  some  diseases.  Its  action  appears  to  be  chiefly  on  the  bowels,  as  a  regu-> 
lator  and  tonic,  and  is,  therefore,  good  for  dyspeptic  persons.  It  has  a  Sulphurous 
taste. 

Nine  miles  west  of  Marshall,  Salhie  county,  are  several  large  Salt  springs  and  Salt 
ponds;  they  occupy  a  flat  valley,  depressed  but  a  little  below  adjacent  hills.  Some  of 
these  springs  are  quite  Saline,  and  it  would  probably  pay  well  to  manufacture  Salt  here. 

On  Salt  Creek,  Chariton  countj',  are  several  Salt  springs. 

At  Linn's  Coal  Mine,  2  miles  north  of  Brunswick,  Chariton  county,  there  is  a  strong 
Copperas  spring,  with  quite  an  abundant  flow  of  water. 

■  An  account  of  the  Howard  county  Salt  springs  will  be  found  in  the  Report  of  that 
county, 

Sulphur  Springs,  on  Iron  Mountain  Railroad,  20  miles  below  St.  Louis  ;  Meramec 
Springs,  Cheltenham  Springs,  in  St  Louis  county,  and  Chouteau  Springs,  in  Cooper, 
have  been  much  resorted  to. 

'  Sweet  Springs,  near  Brownsville,  Saline  county.  These  springs  flow  from  cav- 
ities in  the  Upper  beds  of  the  Burlington  Limestone,  The  hill  here  is  47  feet  high, 
above  water  in  Blackwater,  spreading  out  back  in  a  flat  table  land.  The  spring  itself 
is  about  20  feet  above  the  river,  and  has  a  sweetish,  alkaline  taste.  It  is  useful  to  pro- 
mote general  good  health,  and  is  much  resorted  to  in  the  proper  season.  It  is  owned 
by  the  Rev.  J.  L.  Yantis,  who  informed  me  that  he  used  the  water  for  ordinary  cook- 
ing and  drinking  purposes,  for  which  it  was  very  suitable,  except  for  making  tea. 
Dr.  Y.  has  evaporated  the  water  and  obtained  a  Salt  resembling  Rochelle  Salt.  Dr. 
Litton  made  an  analysis  of  the  water  and  found  it  to  contain  the  following  constitu- 
ents, arranged  in  regular  order  as  to  quantity,  the  greatest  first : 

Sodium, 

Potassium, 

Magnesium, 

Calcium, 

Chlorine, 

Sulphuric  Acid. 

Also,  traces  of  Iron,  Manganese,  Alluminum,  Silica,  and  Phosphoric  Acid.  Organic 
matter  was  also  present,  whether  in  water  or  from  the  vessel  could  not  be  ascertained. 

Just  below,  at  edge  of  water,  in  River,  is  a  very  pleasant  tasted  Sulphur  spring. 

On  Mr.  Carpenter's  land,  2  miles  north-east  of  Knob  Noster,  Johnson  county,  is  a 
well  of  very  clear  and  pleasant  tasted  water,  reputed  to  contain  Alum. 

MoNAGAW  Springs,  in  St.  Clair  county,  are  much  resorted  to  in  watering  season, 
but  I  have  not  seen  them.  An  account  of  other  springs  in  South-west  Missouri  will 
be  found  in  the  county  Reports. 

There  are  probably  many  other  good  mineral  springs  in  the  State,  which  have  not 
come  under  my  notice, 
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Saint  Louis,  Oct.  23^  1S74. 
Mr.  G.  C.  Beoa3>head,  Director  of  Missoicri  Geological  Survey  : 

Dear  Sir:  Herewitli  I  hand  3^011  the  results  of  most  of  tlie  chemical  work  clone 
in  connection  with  the  State  Survey,  during  the  past  year. 

Many  analyses,  chiefly  qualitative,  are  not  included  in  these  i;ables. 

The  results  of  most  of  these  examinations  are  given  in  the  various  reports,  in 
which  are  also  included  the  greater  part  of  the  present  work,  here  presented  in  a  sys- 
tematic and  tabular  foi'm. 

Respectfully  yours, 

EEGIS  CHAUVENE^i\ 


CHEMICAL   ANALYSES 


BY   n.   CHAUYENET. 


The  following  tabular  statements  of  analyses  do  not  include  the  results  of  all  the- 
<3hemical  examinations  made  in  connection  with  the  field  work  of  the  survey.  In  nu-^ 
merous  instances,  samples  were  sent  to  the  laboratory,  the  nature  of  which  being  un-^ 
certain,  qualitative  examination  was  required  to  settle  the  question.  In  other  cases, 
the  per  centage  of  one  constituent  only  was  required,  or  some  special  test  was  directed 
to  be  made.''  A  statement  of  the  result  obtained  in  any  i^iven  case,  is  made  in  the 
proper  connection  in  the  report  of  the  field  work,  and  no  mention  made  of  it  in  the 
present  reporfc.  Analyses  made  in  a  regular  series,  however,  and  illustrating  the  na- 
ture of  important  deposits,  are  here  brought  together,  and  the  tables  may  be  found 
convenient  to  refer  to,  although  most  of  the  analyses  are  given  in  their  proper  connec^ 
tion  in  the  body  of  the  work. 

Some  of  the  results,  however,  are  to  be  found  only  in  the  present  report.  Among 
these  are  the  analyses  of  Limestones  taken  from  various  depths  of  the  artesian  well  at 
the  Insane  Asylum,  St.  Louis  county,  which  were  originally  made  for  the  report  of 
1872,  but  not  published.  A  number  of  Coals  are  here  given,  not  elsewhere  mentioned, 
and  a  few  examinations  of  spring  and  well  waters  from  Howard  and  other  counties. 
In  reference  to  these  last  it  should  be  said  that  they  are  by  no  means  exhaustive  an- 
alyses,  but  are  intended  merely  to  indicate  the  nature  of  the  saline  contents  of  the 
waters.  In  the  Salt  springs.  Lime,  Magnesia,  and  Sulphuric  Acid  were  determined  sa 
as' to  give  a  fair  idea  of  the  probable  quality  and  purity  of  their  product. 

A  few  peculiarities  in  some  of  the  results  on  Lead  and  Zinc  ores,  may  be  pointed 
out  as  of  some  Interest.  Among  these  is  the  fact  that  while  Zinc  was  usually  found 
in  the  Galena  from  the  Granby  region,  the  Blende  of  the  same  region  is  free  from. 
Lead.  This,  of  course,  applies  only  to  single  crystals  of  the  two  minerals  in  question, 
since  in  numberless  instances,  Galena  and  Blende  are  found  associated,  and  often  inter- 
mixed in  the  same  mass  of  ore.  Taking  a  mass  of  this  kind,  however,  and  separating 
the  crystals  ot  Blende  and  Galena  by  hand,  the  latter  would  be  found  to  contain  a 
small  per  centage  of  Zinc ;  the  former,  no  Lead. 

The  presence  of  Cadmium  in  the  Blende  from  the  South-west,  is  of  some  interest- 
In  making  the  analyses  from  which  the  per  centages  of  Cadmium  were  determined,. 
20  grammes  of  the  Blende  was  the  quantity  used.  From  the  solution,  Cadmium  was 
thrown  down  by  Sulphuretted  Hydrogen,  (accompanied  by  no  small  amount  of  Zinc,) 
Iho  Sulphides  redissolved  in  Muriatic  Acid,  and  the  same  separation  repeated.    A  third 
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precipitation  from  solution  in  Sulphuric  Acid,  the  slightest  excess  of  the  latter  bein^ 
carefully  guarded  against,  gave  a  perfect  separation.  The  Cadmium  being  now  re-dis- 
solved, precipitated  and  weighed  as  Oxide,  was  always  brought  again  into  solution,  and 
carefully  tested  for  Zinc.  The  *'  Cyanide"  method  was  used  also  for  separating  the 
two,  the  results  given  being-  a  mean  of  several  trials,  all  agreeing  within  0.05  per  cent. 

The  method  used  for  the  "proximate"  analysis  of  Coals,  was  the  same  as  that  de- 
scribed in  the  report  of  1872.    A  brief  account  of  it  precedes  the  present  tables. 

The  locality  of  each  sample  is  indicated  by  section,  township  and  range,  in  most 
instances,  and  when  these  are  not  known,  the  name  of  the  owner  of  the  bank  is  given. 
For  more  particular  descriptions  of  localities,  mode  of  occurrence  and  size  of  deposits, 
whether  of  Coals  or  ores,  reference  must  be  made  to  the  proper  reports  of  the  field 
work. 

The  analyses  of  Slag  from  the  Joplin  Lead  furnaces,  were  made  by  Mr.  A.  A. 
Blair,  to  whom  I  am  also  indebted  for  much  assistance  on  other  parts  of  the  work, 
more  especially  on  the  Iron  ores  analyzed  in  connection  with  the  report  of  Mr.  Ph.  N. 
Moore. 
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Silver  in  all  cases  obtained  by  fire-assay. 

Iron  and  Zinc  are  here  estimated  as  in  the  state  of  metal.  For  example,  in  No. 
1,  the  Zinc  (0.94)  estimated  as  Blende  would  be  1.41  p.  c,  and  the  Iron  (0.16)  as  Pyrites 
would  be' 0.34  p.  c. 

LOCALITIES  AS  FOLLOWS  : 

From  shafts  20  and  22,  Holman  Diggings,   Granby ;  as  delivered  to 

smelting  works. 
Shaft  499,  Trent  Diggings  ;  cleaned,  and  in  condition  as  delivered  to 

smelters. 
Shaft  215,  Village  Diggings,  Granby ;  pure,  as  delivered  to  smelting 

works. 
Minersville,  Jasper  county  ;  cleaned,  but  not  washed. 
JoiDlin  Mining  and  Smelting  Company ;  cleaned  and  washed  sample, 

as  delivered  at  Eiggins'  and  Chapman's  Furnaces. 
Swindle  Diggings,  Joplin  ;  washed. 
Temple  Diggings,  Joplin. 
Stevens'  Mines,  near  Joplin, 

In  all  of  these  samples,  search  was  made  for  Antimony,  Arsenic  and  Copper,  but 
no  trace  of  any  of  these  metals  was  detected  in  a  single  instance.  The  direct  deter- 
mination of  Lead  was  usually  omitted,  the  objects  of  the  examinations  being  to  ascer- 
tain the  nature  and  the  amount  of  the  impurities. 

Galena  from  Mille?'  and  Moi^gan  Counties. 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No, 

5. 

No. 

6. 

No. 

7. 

No- 

8. 

Silicious 

Iron  (met.).. 
Iron  Pyrites 

Zinc 

Silver 


No,  1. 

No.  2. 

No.  3. 

No.  4. 

0.15 

0.11 

0.21 

■ 

0.13 

0.24 

trace. 

0.48 

trace. 

(0.51) 

(1.02) 
trace. 

trace. 

none. 

none. 

none. 

trace. 

trace. 

none. 

Neither  Copper  nor  Antimony  could  be  detected  in  these  Galenas. 

No.  1.  Walker  Mine,  Miller  county. 

No.  2.  Madole  Diggings,  Morgan  county. 

No.  3.  New  Granby  Diggings,  Morgan  county. 

No.  4,  Streit  Diggings,  2  miles  south  bf  Centretown, 


A  softened  Limestone  from  the  *•  New  Granby"  Diggings,  known  as  "Limesand,' 
contains  : 
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Silicious  matter,  (Clay) 14.71  per  cent. 

Peroxide  of  Iron .*...... 1.68        " 

Lime 26.11        " 

Magnesia , 17.17 

Carbonic  acid 40.21 

Total ...., 99.88 

Carhonates  of  Lead ^  {known  as  '^  Dry-hone''^  at  the  Mines :) 


Ko.  1. 

No.  2. 

No.  3. 

Silicious.. 

0.36 
72.36 

0.55 
none. 

0.72 
none, 
trace, 
trace. 

9.95 

66.35 
1.51 
0.75 

trace. 

trace. 

none. 

10.35 

XiCad  (metal)..... 

63.64 

Peroxide  of  Iron 

3.11 

Oxide  of  Zinc 

0.73 

Xiime  rCaibonate) 

1.34 

Mag'nesia , 

0.75 

Water... 

none. 

Sninhur                                       . 

No.  1.  Frazier  Diggings,  Granby ;  altered  Galena,  bluish-gray  in  color,  (wool- 
mineral,)  shows  remains  of  Sulphur. 

No.  2.  Granby ;  massive ;  of  brownish-red  color  ;  the  Iron  exists  in  this  and 
next  No.,  as  peroxide. 

No.  3.  Ennis'  shaft,  Minersville  ;  this  is  a  loose,  Clay-like  mass,  which  is  wash- 
ed, yielding,  however,  only  the  small  amount  of  30  per  cent,  of  Car- 
bonate of  Lead  by  the  process. 

Analyses  of  Slag  or  *'  Cinder^''  jrom  Lead  S^nelting  Furnaces. 


No.  1. 

No.  2. 

No.  3. 

gilica 

23.98 
41.03 
(38.09) 
4.42 
10.14 
(8.13) 
15.72 

14.15 

59.72 

(55.45) 

2.98 

6.77 

(5.43) 

11,25 

12.32 

Oxide  of  Lead......... 

57.72 

Metallic  Lead 

(58.58) 

Peroxide  of  Iron 

2.5B 

Oxide  of  Zinc          ..        

11.51 

Metallic  Zinc 

(9.23) 

Lime 

10.37 
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All  contain  traces  of  Magnesia  and  of  Sulphur,  No.  3,  contains  Carbonic  Acid, 
from  having  been  exposed  to  the  air  for  some  time  after  cooling. 

No.  1.    Cinder  from  Scotch  hearth,  Eiggins  and  Chapman,  Joplin. 

No.  2.  Jasper  Count}^  Smelting  Works,  Joplin ;  ordinarily  good  Lead  cin^ 
der  from  reverberatory  furnace.  ' 

No.  3.  Same  works  as  last;  bluish  and  somewhat  burned,  from  near  fire- 
bridge of  the  reverberatory  furnace. 

A  sample  ot  ''  tailings,'*  or  refuse  from  the  washing  and  jigging  operations,  being 
well  mixed  and  ground,  gave  : 

Metallic  Lead.., 4.23  percent 

Metallic  Zinc 35.51        '' 

The  Lead  being  present  as  Galena,  and  the  Zinc  as  Blende.  This  sample  was 
ifrom  Joplin,  and  illustrates  the  intimate  mixture  of  Galena  and  Blende,  (*'  Black-jack,") 
in  the  neighboring  deposits. 

The  following  analysis  shows  the  composition  of  various  Zinc  ores  from  the 
'Oranby  Region  : 

1.    CARBONATE    OF    ZINC    (White  Jack). 

This  sample  was  from  shaft  23,  Hart  Shaft  District,  Granby,  taken  from  a  large 

mass: 

Per  cent. 

Silicious  matter , L22 

Peroxide  of  Iron 1.21 

Oxide  of  Zinc 63,02 

Carbonic  acid , 34,58 

100.03. 

2.    SILICATES    OF    ZINC. 


1. 

2. 

3. 

Silica       , 

23.32 

0.61 

67.15 

8.59 

None. 

27.51 
1.22 

63.05 
7.10 
1.21 

26.83 

Peroxide  of  Iron 

0.65 

Oxide  of  Zinc ...' 

66.37 

Water 

6.46 

Lime 

Trace 

Totals 

99.67 

100.09 

100.31 
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No.  1.    Bellew's  shaft,  East  Point  District,  Graiiby.    Kepresents  average  of 

the  ore. 
No.  2.    Yillao'e  Dig-gingSj  Granby,  cleaned. 
No,  3.    Frazier  Diggings,  Granby.    Shaft  408,  as  delivered  to  smelting  works. 

•    3.    BLENDE. 

xlverage  sample  from  Bellevv's  shaft,  East  Point,  Granby,  gave— 

Per  cent, 

Silicious  matter. 2.05 

Iron  (as  metal,) 0.53 

Zinc        ** 64.67 

Lead.... None. 

The  composition  of  mosfc  of  the  samples  of  Blende  sent  is  very  nearly  the  same  a-^ 
this,  but  the  following  two  are  very  interesting  : 


Silicious...... 

Iron  (metal) 

Cadmium  (metal)., 
Zinc  (metal) 


1. 


1.41 

0.37 
0.623 
64.87 


0.25 

0.32r 

0.509 

65.92: 


No.  1.    FromLeadville.    Dark,  greer/ish  yellow  in  color.    Crystalline. 
No.  2.    Porter's  Diggings,  shaft  18,  Joplin.    Same  description  as  No.  1. 
Other  samples  of  Blende  from  the  same  region  failed  to  give  even  a  trace  of  Cad- 
mium. 

4.    ^'BLACK     SAND," 

So  called  by  the  miners,  is  a  Clay  impregnated  with  Peroxide  of  Iron  and  containing  a 
small  per  centage  of  Zinc.    It  is  of  very  variable  composition. 


Silicious  (Clay)..... 
Peroxide  of  Iron., 
Oxide  of  Zinc... 
Water  and  C  O  2 
Lime 


1. 


43.68 

87.82 

27.96 

4.13 

14.98 

4.48 

13.33 

1.15 


No.  1.    From  Hart  shaft  27,  Granby.    Yellowish-brown,  soft  and  Clay-like. 
No.  2.    Crystalline  Sand  from  Minersville.    In  this  sample  the  "  Silicious  mat- 
ter" was  nearly  pure  Silica. 
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For  various  qualitative  analyses  and  examinations  of  ores  and  minerals  found  in 
Zinc  deposits,  reference  may  be  made  to  description  of  same  in  Dr.  Schmidt's  report. 

LIMESTONES, 
Accompanying'  Lead  ores  in  the  Joplin  region. 


1. 

2. 

3. 

Silicious 

1.24 
2.03 

2.98 

a2G 

Peroxide  of  Iron 

Carbonate  of  Iron..... 

2.04 

91.84 

2.83 

1.14 

Carbonate  of  Lime 

54.72 
41.98 

54.52 

Carbonate  of  Magnesia 

44.46 

Totals 

99.97 

99.69 

100.88 

No.  2  contains  a  very  trivial  amount  of  Bitumen. 

No.  1.  Soft,  gritty  ''  Spar."  Parr  shaft,  Joplin  Hill.  A  loose  aggregation 
of  small  crystals  of  reddish-yellov*^  color. 

No.  2.  "•  Altered  Limestone,"  Joplin,  showing  black  specks  of  Bituminous 
matter. 

No.  3.  From  Sherman  shaft,  Joplin.  Kesembles  Spathic  Iron  ore.  Full  de- 
scription of  these  Limestones  will  be  found  in  Dr.  Schmidt's  report. 


Silicious 

Peroxide  of  Iron. 

Lime 

Magnesia 


4. 


1.57 

0.52 

54.04 

0.39 


0.23 

0.18 

55.82 

0.32 


No.  4.    Light  gray  crystallhie.    Watkin's  shaft,  Jasper,  No.  3  District,  Joplin. 
No.  5.    White  oohtic  Limestone,  from  Holman  Diggings,  Granby. 

CLAY. 

A  yellow*'  Tallow  Clay,"  from  shaft  195,  Frazier  Diggings,  Granby,  gave  33.94 
per  cent.  Oxide  of  Zinc.  The  Zinc  was  present  as  Carbonate,  as  was  evident  from  the 
effervescence  of  the  Clay  with  acids. 

A  yellow  Clay,  taken  from  shaft  4,  Lone  Elm,  gave— 

Water 8.83 

Silica 46.15 

Alumina*. 38.55 

Lime,  Ma^sfnesia  and  Alkalies  not  determined. 


♦Includes  Oxide  of  Iron. 
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NICKEL    AND     COBALT    OKES. 

1.  Mine  LaMotte,  "  Old  Jack"  Diggings.  The  Galena  obtained  here  was  found 
to  contain  no  Nickel,  but  an  accompanjinof  ore  gave— - 

Per  cent 

Metallic  Copper 2.04 

*'        Nickel 2.27 

Cobalt 1.66 

*'        Lead Trace. 

Iron  Pyrites  being"  present  in  much  larger  amount. 

2.  Mine  LaMotte,  Niedner's  shaft.  Here  the  Galena  is  intermixed  with  Nickel 
and  Cobalt.    A  sample,  containing  some  Gangue,  gave— 

Per  cent. 

Lead  (metal) ..,..., 63.53 

Copper  (metal) Trace. 

Nickel  (metal) 4.26 

Cobalt  (metal) 1.42 

3.  Galena  from  "  Old  Copper  Mine,"  same  region,  gave — 

Per  cent. 

Copper None. 

Nickel 1,68 

Cobalt , 0.63 

The  following  analysis  of  a  slag  from  the  furnaces  of  the  "  St.  Joseph  Lead  Com- 
pany," shows  the  curiously  mixed  character  of  the  ores  found  in  the  S.  E.  Lead 
Region.  It  was  made  for  the  Compan3^  and  is  published  by  permission  of  Mr.  C.  B. 
Parsons,  Sui^erintendent: 

Water 1.89 

Silica 2.04 

Carbonic  acid 4.35 

Lime 9.98 

Magnesia 4,84 

Potash  and  Soda 2.10 

Lead  (metal) 41.42 

Copper  (metal) 1.10 

Iron  (metal) 14.44 

Nickel  (metal) 1.24 

Cobalt  (metal) 1.43 

Zin€  (metal) 1.19 

Sulphur 6.46 

Oxygen,  required  by  metals  less  that  replaced  by  Sulphur 7.47 

99.95 
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This  slag  had  been  exposed  to  the  air  for  some  time,  absorbing  water  and  car- 
bonic acid.    Antimony,  absent. 

S  I  L  V  E  R  ,    (Aro-entiferous  Galena). 

A  sample  from  the  so-called  ''Madison  County  Silver  Mine,"  Sec.  9,  T.  32,  R.  6  E.» 
a  thin  vein  in  Porphyry,  on  land  of  John  Revels,  gave : 

Silver 4  ounces  to  the  ton. 

Lead 12.84  per  cent. 

Most  of  the  *'  fine-grained "  Galena  in  Madison  county  v^ill  yield  from  2  to  7 
■ounces  of  Silver  per  ton,  the  latter  figure  being  rarely  reached. 

COPPER. 

The  only  sample  examined  which  contained  a  noteworthy  per  centage  of  Copper 
was  one  of  mixed  Iron  and  Copper  pyrites,  with  Gangue,  from  Collins'  Diggings, 
Cooper  county.    This  yielded  20.96  per  cent,  metallic  Copper. 

IRON    ORES 

From  Coal  Measures,  Cedar,  Vernon  and  Barton  counties.  Partial  analyses,  giving 
silicious  matter,  water  and  Iron.  I^ocalities  described  in  report  of  Mr.  Broadhead, 
Director  of  the  Survey. 


716 


GEOLOGICAL   SURVEY. 


o 


g 


o 


o 


o 


o 


o 


t^ 

y-^ 

O 

O 

TtH 

00 

Ci 

(!M 

cq 

6 

^ 

rH 

CO 

^ 

CM 

rH 

CO 

'* 

O 


CHEMICAL    AIS^ALYSES. 


717 


Vernon  county.    Lower  Coal  Measures  ;  Sec,  34,  T.  34,  R.  33. 
Cedar  county.  *  Lower  Coal  Measures  ;  Sec.  15,  T.  34,  E.  27. 
Cedar  countj?-.   Lower  Coal  Measures ;  Limonite.  Sec.  15,  T.  34,  R.  27. 
Cedar  county.    Coal  Measures  ;  bed  3  to  5  feet  thick ;  Limonite,    S. 

W.  part  of  county,  Sec.  22,  T,  34,  E.  28. 
Cedar  countj^    Underlies  No.  4 ;  bed  IJ  feet. 
Barton  county,    S.  E.  part  of  S.  W..  Sec.  10,  T.  33,  E.  33. 
Barton  county.    Coal  Measures,    Sec.  IS,  T.  33,  K.  33. 
Barton  county,  near  Lamar.    Sec.  25,  T.  32,  E.  31. 


No. 

1. 

No. 

2. 

No. 

o 

No, 

4. 

No. 

5. 

No. 

6. 

No. 

7. 

No 

8. 

Two  **  stray ''  ores  are  here  inserted  : 


Silicious 

Peroxide  of  Iron., 

(Metailiclron) 

Lime"' , 

Magnesia 

Sulphur 

Phosphoric  acid... 


No.l. 


No.  2. 


6.81 

4.84 

75.32 

94,18 

(52.72) 

(65.93) 

10.09 

1       trace. 

j 

trace. 

I 

i         0.356 

1 

No.  1.    S.  W.  corner  of  Cole  county,  Irom  vicinity  of  '*  Locust  Mound." 
No.  2.    Madison  county.    S.  E.  qr.  S.  W.,  Sec.  11,  T.  33,  E.  5  E. ;  Mrs.  King's 
land. 


*Conlains  Carbonic  Acid  and  trace  of  Protoxide  of  Iron. 
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No.    1.  L.  Johnson,  T.  28,  R.  6  E.,  Sec.  15,  K  E.  qi%  of  S.  W.  qr.,  Wayne  Co. 

No.    2.  Jesse  Lute,  T.  30,  K.  9  E.,  Sec.  11,  K  E.  qr.  of  N.  W.  qr.,  Bollinger  Co. 

No.    3.  Spear's  Mountain,  T.  29,  R.  7  E.,  Sec.  3,  wj  lot  2  of  N.  E.  qr.,  Wayne  Co. 

No.    4.  Black  River  Bank,  T.  26,  K.  6  E.,  Sec.  18,  Butler  Co. 

No.    5.  Same  as  No.  4,  T.  26,  R.  6  E.,  Sec.  18. 

No.    6.  Spiva  Bank,  T.  28,  R.  8  E.,  Sec.  26,  Stoddard  Co, 

No.    7.  Myer's  Bank,  T.  30,  R.  8  E.,  Sec.  32,  S.  E.  qr.  of  N.  E.  qr.,  Bollinger  Co. 

No.    8,  Shrout's  Bank,  T.  2-5,  R.  6  E.,  Sec.  16,  N.  E.  qr.  of  N.  E.  qr.,  Butler  Co. 

No.    9.  Bear  Mountain  Bank,  T.  29,  R.  3  E.,  Sec.  2  N.  W.  qr.,  Wayne  Co. 

No.  10.  Poblick's  Bank,  T.  32,  R.  8  E.,  Sees.  28  and  24,  Bollinger  Co. 

No.  11.  Glenn  Emma  Bank,  T.  30,  R.  9  E.,  Sec.  16,  Bollinger  Co. 

No.  12.  Cushman  Hill  Bank,  T.  30,  R.  9  E.,  Sec.  18,  N.  E.  of  N.  E.,  Bollinger  Co. 

MANGANESE    ORES. 

No  pure  Binoxide  of  Manganese  has  been  found  in  Missouri.  Many  of  the  ores 
containing  Manganese  show  in  places  a  crystallization  resembling  that  of  Pyrolusite, 
but  none  of  them  give  as  high  an  Oxygen  ratio  as  is  required  for  a  commercial  article. 

Four  miles  north-west  of  Fredericktown,  Madison  county,  (Hick's  place,)  a  mineral 
occurs  giving : 

Silicious  matter 56,82 

Peroxide  of  Iron 18.67 

Sesquioxide  of  Manganese 14.24 

Water 3.19 

MetallicIron« 13.07 

Metallic  Manganese 9.86 

With  some  Lime  and  Magnesia  undetermined. 

In  Reynolds  county,  S.  W.  qr.  of  S.  W.  qr.  of  Sec.  10,  T.  3,  R.  2  E.,  (Lindsay's  ore 
bed,)  an  ore  occurs  giving  the  following  results,  (a  partial  analysis  only  was  made) : 

Silicious 28.81 

Iron  (as  Peroxide) 4.81 

Manganese  (estimated  as  Protoxide) 50.84 

Lime 6.24 

The  "  Silicious  "  in  this  ore  is  Feldspar,  containing  71.50  per  cent.  Silica  and  14.85 
Alumina.  Potash  was  qualitatively  determined  only.  Similar  replacements  occur 
elsewhere. 

In  the  Report  lor  1872,  analyses  occur  of  ores  containing  both  Iron  and  Manganese 
in  proportions  suitable  for  the  manufacture  of  "  Spiegeleisen."  No  other  ores  of  this 
kind  have  since  been  found  in  the  State,  but  from  the  fact  that  at  least  one  such  deposit 
is  known  to  exist,  and  in  view  also  of  the  contiguity  in  several  instances  of  Manganese 
and  Iron  ores,  it  seems  well  worth  the  while  of  those  owning  hitherto  useless  deposits 
of  Manganese  to  develop  their  property  somewhat,  and  ascertain  v^hether,  as  is  occa- 
sionally the  case,  they  "  run  into  "  Iron,  or  into  ores  containing  both  metals. 
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COALS. 

The  '•  proximate  "  analyses  here  given  show  per  centage  of  water,  volatile  matter 
(gas),  fixed  carbon  and  ash.  Per  eentage  of  coke  may  be  found  by  summing  the  two 
last  per  centages.    The  method  of  analysis  employed"^  was : 

First— ¥  or  IV  ater:  exposure  to  temperature  of  105°  to  115°  C,  loss  of  weight  indi- 
cating moisture. 

Second—For  volatile:  strong  ignition  for  three  minutes  in  a  closed  Platinum 
crucible. 

Thii^d— For  fixed  carbon  :  heating  the  coke  with  free  access  of  air  until  completely 
'^burned  off." 

Fourth— For  ash :  simply  weighing  same,  it  being  the  residue  from  the  last  ope- 
ration. 

Some  of  the  best  coals  in  these  tables  are,  in  Barton  county,  Plack'S,  Sec.  29,  T.  32 
Pv.  33  ;  Coal  from  S.  W.  of  Sec.  23,  T.  82,  R.  33  ;  Neil  and  Gilbert's,  K  W.  of  Sec.  29„ 
T.  33,  E.  33 ;  Coal  from  Sec.  18,  T.  33,  R.  33 ;  and  from  S.  W".  of  Sec.  17,  T.  31,  R.  82. 

In  Vernon  county  :  CasselPs,  K  "W.  of  Sec.  7,  T.  37,  R.  33  ;  the  top  of  the  Osage 
Coal  Company's  Bank,  Clayton  ;  and  Webster's. 

In  Bates  county :  Hecadon's  Coal,  except  bottom  of  seam  ;  Goodman's  ;  Wright's  ; 
Mrs.  Holt's  ;  and  Hosey's. 

In  Howard  county :  Garvin's,  Sec,  28,  T.  50,  E.  17  ;  Robb's,  Sec.  36,  T.  62,  E.  IG ; 
Dr.  Scroggin's  bank;  and  Gilmore's,  N.  W.  of  Sec.  16,  T.  49,  E.  17. 

It  is  believed  that  the  samples  sent  for  analysis  were  fair  averages  of  the  beds  rep- 
resented. The  Coals  above  mentioned  are  chosen  on  account  of  their  showing  less  than 
the  amount  of  ash  and  more  than  the  average  of  fixed  carbon.  Many  others  nearly 
approach  them  in  both  respects. 


^More  fully  described  in  Eeport  of  187; 
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Three  of  the  Bates  county  Coals  will  not  coke,  viz :  Oarr's,  Mrs.  Holt's  End  Con- 
ley's.    Carr's  is  the  best  example  met  with  in  the  series,  of  a  perfectly  non-coking  Coal. 

COAL—AMOUNT    OF    SULPHUR. 

Sulphur  was  determined  in  a  few  Coals  only.    The  following  table  shows  the  av- 
erage per  centage  to  be  high : 

Bakton  County. 

Per  centage. 

H.  Flack's,  Sec.  29,  T.  32,  R.  33 2.97 

W,hf.  of  S.  25,  T.;32,  R.  81 2.55 

Neil  &  Gilbert,  N.  W.  Sec.  29,  T.  33,  E.  33 1.42 

Beebe's,  S.  W.  Sec.  7,  T.  31,  R.  33 6.48 

McKerrow's,  S.  E.  qr.  Sec.  31,  T.  33,  R.  32 1.85 

A.  Cline's,  Sec.  34,  T.  31,  R.  31.... 5.59 

Sec.  18,  T.  33,  R.  33 2.54 

JoHxsoN  County. 

Porter's,  near  Dunksburgh... 6.93. 

Sullivan  County. 

Kirby's,  N.  E.  S.  W.  Sec.  21,  T.  61,  R.  20 2.29 

Mrs.  Downing's,  Sec.  18,  T.  64,  R.  18 3.48 

Moniteau  County. 

Moniteau  Coal  and  Coke  Company,  Moniteau  Station 5.207 

Coke  from  same " 4.612 

Bates  County. 

Hecadon's,  N.  E.  Sec.  16,  T.  40,  R.  32 1.86 

B.  Yates',  S.  E.  Sec.  4,  T.  39,  R.  29 4.10 

Wright's,  S.  E.  Sec.  8,  T.  40,  R.  31 3.55 

Carr's,  S.  W.  Sec,  33,  T.  39,  R.  31 2.28 

Cedar  County. 

B.  Marcus',  N.  W.  Sec.  15,  T.  36,  R.  27 4.95 

Hosey's,  N.  E.  S.  W.  Sec.  16,  T.  35,  R.  26 3.26 

Adair  County. 

J.  M.  Williams',  N.  E.  Sec.  16,  T.  63,  R.  17 4.41 

Beeman's,  Sec.  3,  T.  63,  R.  16 7.18 

Linn  County. 

Edward's,  Sec.  13,  T.  57,  R.  21 4.33 

St.  Catharine , 3.63 
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HOWAKD   COUIS'TY. 

Todd's 2.369 

The  Moniteau  Coal  contains  0.75  per  cent.  Iron,  which  would  require  only  0.857  per 
cent.  Sulphur  (as  Pyrites.)  In  a  great  majority  of  the  above  Coals  however.  Sulphur 
is  present  as  Sulphide  of  Iron.    (Fe  S2.) 

The  following  analyses  of  spring  and  well  waters  are,  as  mentioned  in  the  intro- 
ductory remarks,  by  no  means  complete.  Much  too  great  a  time  had  in  most  cases 
elapsed,  between  the  times  of  taking  the  waters  and  analyzing  them,  and  in  several, 
more  Carbonate  would  appear  in  solution  than  appear  in  these  tables.  In  fact,  in  more 
than  one  of  them,  a  sediment  of  Lime  and  Magnesia  was  found  to  have  settled  out. 

In  the  three  Salt  springs,  however,  in  Howard  county,  the  analyses  are  probably 
accurate,  at  least  the  ^vater  Avas  in  good  condition  and  without  sediment,  as  brought  to 
the  laboratory : 

Vernok  Cou:n-ty— Capt.  Houtze's  Spring,  S.  E.  of  Sec.  1,  T.  36,  E.  29. 

This  water  gives  only  84  grains  to  the  gallon  of  solid  residue,  chiefly  Chloride  of 
Sodium.    Sulphates  are  absent.    No  quantitave  analysis  was  made. 

"  Ellis'  "  Well— N.  W.  of  Sec.  28,  T.  36,  K.  31,  2J  miles  N.  of  Kevada,  Vernon  county. 

'   Crrains  to  gallon. 

Carbonate  of  Lime 6.80 

Carbonate  Magnesia 7.76 

Chloride  of  Sodium 30.19 

Chloride  of  Calcium 9.91 

Chloride  of  Magnesium.... 8-^2 

Sulphate  of  Lime 5.85 

69.13 

Vernon  County— Spring  Six  miles  South  of  Nevada. 

This  water  was  not  brought  in  a  lit  condition  for  anal3^sis ;  probably  it  will  not 
keep  at  all  when  exposed  to  the  air.  Although  full  of  a  muddy  sediment  wben  exam- 
ined, it  was  made  clear  by  acid  (Muriatic),  and  then  yielded  by  qualitative  tests,  Iron, 
Alumina,  Sulphuric  Acid,  Lime,  Magnesia  and  Alkalies.  This  indicates  an  Alum  of 
some  kind  as  one  of  its  constituents. 

Mr.  Prewitt's  Well,  near  Nevada,  Vernon  county,  gives. 

Grains  to  gallon . 

Carbonate  of  Lime 13.93 

Sulphate  of  Lime 22.28 

Sulphate  of  Magnesia 20.37 

Chloride  of  Sodium 7.70 

6128 


CHEMICAL  AISTALYSES.  733 


Barton  County— Water  from  Milford  gave 

Sulphate  of  Lime • • ^3.44 

Sulphate  of  Magnesia ^^-^^ . 

Sulphate  of  Soda ^^-^^ 

No  Chlorine.    The  jug  contained  a  sediment ;  Carbonates  of  Lime  and  Magnesia. 
Howard  County—"  Lewis'  "  Spring,  near  Glasgow. 

Gr ai  n  s  to  th  e  gallo  o . 

Sulphate  of  Lime 122.91 

Carbonate  of  Lime 23.71 

Carbonate  of  Magnesia - ^^-l^ 

Chloride  of  Calcium... ^"-29 

Chloride  of  Sodium ^^^-^^ 

1,208.33 

'' Boon's  Lick'*  (Howard  county.) 

Sulphate  of  Lime 119.27 

Chloride  of  Calcium S1.47 

Chloride  of  Sodium •' ^72.29 

1,173.08 

"BupvKHart's  Spring.  "—(Howard  county.) 

Sulphate  of  Lime l-'^'^-OS 

Chloride  of  Calcium 93.74 

Chloride  of  Magnesium 116.89 

Chloride  of  Sodium •••  ^^^^2.48 

1,428.19 
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ERRATA. 


Page  98, 12tli  line,  for  '* springs"  read  '^  wells.'' 

Page  116,  near  middle,  on  2d  line  of  Chemical  Analysis,  omit  "  H2  04/' 

Page  139,  in  Norwood's  Eeport,  for  "  Chalybeate  "  read  ^'Sulphur." 

Page  166,  in  middle  of  page,  for  "  calcereous  "  read  "  calcareous." 

Page  181,  the  words  *'Coal  Measures  "  should  be  in  the  same  type  as  ^-Ferruginous 

Sandstone  "  is,  and  in  line  just  above  the  latter  v/ords. 
Page  185,  for  '*Dithoeorinus  "  read  ''  Dithocrinus." 
Page  245,  in  capital  heading,  near  bottom  of  page,  omit  the  word  ''Lower  "  before 

"  Carboniferous." 

Page  318,  for  "  David  Smith  "  read  "Daniel  Smoot." 

Page  357,  4tli  line  from  bottom,  for  "  reniform  "  read  "vermiform." 

On  Madison  County  Map,  in  title,  for  ''C.J.Norwood"  read  "J.  G.  Norwood;" 

and 

In  Sec.  11,  T.  83,  E.  5  E.,  the  sign  for  Copper  should  be  erased  and  insert  the  sign 

for  Iron;  and 

In  T,  32,  R,  7  E.,  for  ''  Mine  L.  &  Motte  Mill "  read  "  Mine  LaMotte  Mill." 

On  Cedar  County  Map,  near  leftside,  at  top,  for  *'K.  23,"  read  "R.  28." 

On  Barton  County  Map,  T.  33,  R.  32,  for  ''  McKennon ''  read  "  McKerrow." 

Page  643,  Moore's  Report,  in  capital  headhig,  for  "Southwest  Missouri"  read 

"  South-east  Missouri." 

[I  v;oiild  add  that  I  am  under  many  obligations  to  Mr.  S .  11 .  T^o^Ybridge,  formerly  of  Glasgow, 
Mo.,  now  of  Aurora,  111.,  who  rendered  voluntary  assistance  in  the  field  during-  the  months  of  July 
and  August,  1873. } 


ERRATA  AND  CORRECTIONS. 

[ADOLF  SCHMIDT'S  EEPORT.] 


Page  385,  line  10  from  bottom^  instead  of '* horizontal  veins"  read  "horizontal 

runs." 

Page  390,  line  18  from  bottom,  instead  of  ''  average  "  read  "  Oronogo.'- 

Same  page,  line  6  from  top,  the  whole  line  should  be  stricken  out. 

Page  394,  line  1  from  bottom,  instead  of  "  into  "  read  "  in.*' 

Page  397,  line  4  from  bottom,  instead  of  "  Mineral  Picth"  read  "  Mineral  Pitch." 

Page  398,  lino  8  from  top,  instead  of  ''mineral  "  read  "minerals,"  and  instead  of 

>' relation"  read  ''relations." 

Same  page,  line  12  from  top,  instead  of  "  found  "  read  "  formed." 
Page  401,  line  19  from  top,  instead  of  '*  Cooney  "  read  "  Conley." 
Page  403,  line  10  from  bottom,  instead  of  "Chert;  fragments"  read  ** Chert-frag- 
ments." 

Same  page,  line  16  from  bottom,  instead  of  ''surmounted"  read  "surrounded." 
Page 405,  line  13  from  top,  instead  of  "Dolomite  Limestone"  read  "Dolomitic 

Limestone." 

Page  411,  line  3  from  bottom,  instead  of  "  this  "  read  "the." 
Page  412,  line  8  from  top,  instead  of  "ot  highly"  read  "or  highly." 
Page  446,  line  12  from  top,  instead  of  "  is  generally  "  read  "are  generally," 
Page  481,  the  following  lines  should  be  stricken  off: 
"Fig.  57.    Branch  Diggings,  Oronogo." 
"  Fig.  58.    Loose  Chunks,  Oronogo." 
*'Fig.  59.    Oronogo." 
Page  486,  the  line  "Fig.  65,  Circular  Diggings,  Oronoga,"  should  be  stricken  off. 
Page  492,  line  3  from  top,  instead  of  "  smiltum"  read  "  smittum." 
Same  page,  line  4  from  above,  instead  of  "  Drift"  read  "  dirt." 
Page  493,  lines  5  and  7  from  bottom,  instead  of  "Scotch  hearth"  read  "American 

hearth." 

Page  494,  lines  1  and  16  from  top,  instead  of  "  Scotch  hearth"  read  "American 

hearth." 

Same  page,  line  11  from  bottom,  instead  of  "  6  feet"  read  "  6  inches." 

Same  page,  line  3 from  top,  instead  of  " for  each  shift"  read  "two  for  each  shift." 

Page  495,  line  13  from  bottom,  instead  of  "  single  Scotch  hearth.    Several  Scotch 

hearths,"  read  "  single  American  hearth.    When  several  American  hearths." 

Same  page,  line  3  from  bottom,  instead  of  "Hensey"  read  "  Hersey,"  and  instead 

of  "Bingston"  read  "Kingston." 


ERRATA. 


Pag-e  497,  line?  from  bottom,  instead  of  "  Scotch  hearth"  read  "  American  hearth." 
Pao:e  498,  line  3  from  top,  instead  of  "  Scotch  hearth"  read  *'  American  hearth," 
Same  page,  line  14  from  top,  instead  of  "  mush  "  read  "  much." 
Page  499,  line  15  from  top,  instead  of  "  tons  "  read  "  pounds." 
Page  501,  line  4  from  top,  instead  of  "  wind  furnace"  read  "  air  furnace." 
Page  509,  line  9  from  bottom,  instead  of  "  other"  read  ''  either." 
Page  514,  line  17  from  top,  instead  of  ''  this  presence"  read  *'  the  presence." 
Page  516,  line  18  from  top,  instead  of  *•  manufactory"  read  "  manufacture." 
Same  page,  line  12  from  top,  after  the  words  "  Iron    ''^-    '-    ^^    -    trace,"  add  the 
following  sentence :    ''  What  lacks  to  make  100  in  this  Clay  analysis  is  mainly  water." 
Same  page,  line  14  from  top,  instead  of  "  his  analyses  "  read  ''this  analysis." 
Page  517,  line  10  from  top,  instead  of  '*  Blockberger"  read  ''  Blochberger." 
Same  page,  line  7  from  top,  instead  of  "  slower"  read  "  slow." 
Page  519,  line  16 from  top,  instead  of  "solid  surface  of  the  Limestone  "  read  "  solid 
Limestone." 

Same  page,  line  4  from  bottom,  instead  of  "and  undoubtedly  derived  from  the 
latter,"  read  "  which  are  undoubtedly  derived  from  it." 

Page  521,  line  1  from  top,  instead  of  '^  deposition  "read  "decomposition." 
Same  page,  line  8  from  top, instead  of  *'in  this  crystalline"  read  "in  the  crystal- 
line." 

Page  624,  line  4  from  top,  the  words  "  district  or"  should  be  stricken  off. 
Page  535,  line  8  from  top,  instead  of  "  dally  smelting  expenses  about  $4,  the  yield 
averaging,"  read  "  smelting  expenses  per  charge  about  $4.    The  yield  varies." 
Page  556,  line  6  from  top,  instead  of  "It  is  assumed  "  read  "  it  is  assured." 
Page  563,  line  7  from  top,  instead  of  ''  Hacker"  read  "  Harker." 
Page  564,  hues  17  and  19  from  top,  instead  of  "  Blockberger"  read  "  Blochberger." 
Page  574,  line  12  from  top,  instead  of  "  Stocku  "  read  "  Stocker." 
Same  page,  line  11  from  bottom,  instead  of  "  Trim  Springs  "  read  "  Twin  Springs." 
Page  575,  line  6  from  top,  instead  of  ''  Blockberger"  read  "Blochberger." 
Page  581,  line  6  from  top,  instead  of  "existing  as"  read  "with." 
Page  582,  line  18  from  top,  instead  of  "irregular  basins  (?)  or  elliptical  outlines," 
read  "circular  or  elliptical  outlines." 

Same  page,  line  24  from  top,  instead  of  "  in  its  surface  "  read  "  in  its  surface  ap- 
pearance." 

Page  585,  line  9  from  the  top,  instead  of  "squeezed  into  "  read  "squeezed,  in," 
Page  589,  line  8  from  top,  instead  of  "mentioned  above,"  read  "as  mentioned 
above." 

Same  page,  Mne  7 from  top,  instead  of  "  nails  "  read  "rails." 
Page  590,  line  4  from  top,  instead  of  "0.2  per  cent."  read  "2  per  cent." 
Same  page,  line  1  from  top  and  line  11  from  bottom,  instead  of  "admissable"  read 
'•admissible." 

Page  591,  line  5  from  top,  the  words  "  of  which"  should  be  stricken  off. 
Page  592,  line  8  from  top,  instead  of  "  parts  "  read  "  reports." 
Page  694,  line  11  from  top,  the  words  "No.  2,  Pilot  Knob  ore,"  should  be  printed 
small  and  in  line  with  the  succeeding  text. 

Same  page,  lines  9  and  13  from  top,  instead  of  "  silicious  "  read  ''silicon." 
Same  page,  line  7 from  top,  instead  of  "  No.  3  "  read  simply  "8." 


The  following  Errata  occur  in  Geological  Keport  of  Missouri 
Geological  Survey  for  1872,  E.  Pumpelly,  Director.  Printed  in  New 
York,  by  Julius  Bien,  1873. 

[Persons  having  the  volume  containing'  this  Errata  can  cut  this  out  and  insert  in  that  volume ,] 

PAKT  L 

CHAPTER     IV. 

Page  61,  line  7,  instead  of  '^  one-eightieth  "  read  *'  one-eighth/' 

Pa.^e  67, 'Hiniform,"  m  line  11,  and  "  local "  in  line  14,  from  bottom,  should  be 
italics. 

Page  71,  line  15  from  bottom,  instead  of  "the  uppermost  laj^er  of  boulders"  read 
^'the  outer  layer  of  each  boulder." 

Pao-e  72,  line  11  from  top,  instead  of  "•  9.039  "  read  ''0.039." 

Page  74,  lines  7  and  8  from  bottom,  instead  of  *'  this  sample  consisted  only  of  one- 
half  inch  good  specular  ore,"  read  ''one-half  of  this  sample  only  consisted  of  good 
specular  ore." 

Page  77,  line  9  from  top,  instead  of  "  cropping  "  read  '•  crossing." 

Page  85,  line  9  from  top,  instead  of  "the  third  Chapter  "  read  "this  fourth  Chap- 
ter." 

Pa^gre  87,  line  9  trom  top,  instead  of  "  chapter  (III)  "  read  •'  chapter  (IV)." 

CHAPTER    V. 

Page  93,  line  5  from  top,' instead  of  "  Chapter  II  and  III  "  read  "  Chapters  III  and 

IV." 

Page  100,  line  7  from  top,  instead  of  "eastern  portions  "  read  "western  portions." 

Pag'e  100,  line  2  from  bottom,  instead  of  "western  portion  "  read  "  eastern  portion." 

Page  101,  line  8  from  top,  instead  of  "  north-west "  read  "  north-east." 

Page  101,  line  3  from  bottom,  instead  of  "  Pig.  6  "  read  Pig.  16." 

Page  114,  illustrations  Pig.  21,  the  thickness  of  the  main  ore-bed  should  be  "80 

feet "  instead  of  "  40  feet." 

Pag'ell4,  line  6  from  bottom,  instead  of  "  nearly  40 feet  "  read  "  about  30  feet," 
Page  115,  line  4  from  top,  instead  of  "Fig.  11 "  read  "  Pig.  21." 
Page  115,  line  5  from  top, instead  ot  "Fig-.  10  "  read  "  Pig,  20." 
Page  115,  line  11  from  bottom,  instead  of  "8  and  9  "  read  18  and  19." 
Page  116,  line  13  from  bottom,  instead  of  "  Mg.  8  "  read  "Pig.  IS." 
Page  117,  line  9  from  top,  instead  of  "  but  C  "  read  "  Cut  C." 
Page  120,  hne  13  from  top,  instead  of  "  Pig.  13  "  read  "  Pig.  23." 
Page  120,  line  4  from  bottom,  instead  of  "  Fig.  13  "  read  "Pig.  23." 
Page  122,  line  20  from  top,  instead  of  "  Big  Bogg  "  read  "  Big  Bogj''." 
Page  124,  line  8  from  bottom,  instead  of  "  Chapter  III "  read  "  Chapter  IV." 
Page  124,  line  3  from  bottom,  instead  of  "  Chapter  II "  read  "  Chapter  III." 
Page  125,  line  22  from  top,  instead  of  "  Chapter  V  "  read  "  Chapter  VI." 
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Pa^e  151,  lines  2  and  3  from  top,  the  words  "  Gilkerson's  Ford,  on  Grand  Kiver, 

Henry  county,"  should  be  stricken  out. 

IX^e  154,  line  13  from  top,  instead  of  -'Chapter  Y'-  read  ''  Chapter  YI." 

Page  158,  line  3  from  bottom,  instead  ot  "Chapter  Y  "  read  "  Chapter  YI.'' 

Pag-e  159,  line  11  from  top,  instead  of  ''layer"  read  *' larger." 

Page  160,  line  14  from  top,  instead  of  '*  Chapter  Y  "  read  "•  Chapter  YI." 

Page  160,  line  17  from  top,  instead  of  "•  Chapter  lY  "  read  ''  Chapter  Y." 

Page  165,  line  1  from  bottom,  instead  of  "  Chapter  Y  "  read  "  Chapter  YI." 

Page  167,  line  3  from  top,  for  "  chapter  Y  "  read  '^  chapter  YI." 

Page  167,  line  20  from  top,  Instead  of  *'  chapter  Y  "  read  *'  chapter  YI." 

Page  169,  line  3  from  top,  instead  of  "  chapter  I  and  described  in  chapter  If,"  read 

* 'chapter  III,  and  described  in  chapter  lY." 

Page  176,  line  12  from  top,  instead  of  "chapter  II"  read  "chapter  III." 

Page  179,  line  14  from  bottom,  instead  of  "  chapter  lY  "  read  •'  chapter  YI." 

Page  179,  line  22  from  top,  instead  of  "  Lutz  "  read  '*  Lutes." 

Page  183.  line  12  from  top,  Instearfof  "  chapter  Y  "  read  **  chapter  YI." 

Page  189,  line  13  from  fcop,  instead  of  "Mangua"  read  "Niangua;"    instead  of 

"  Carl  "  read  "  Carroll." 

Page  191,  line  3  from  top,  instead  of  "Murdoch"  read  "Murdock." 
Page  191,  line  13  from  top^  instead  of  "  Lutz  "  read  "  Lutes." 

CHAPTER   VI. 

Page  194,  line  12  from  top,  instead  of  "  I.  C."  read  "  Y.  C." 

Page  194,  line  15  from  bottom,  instead  of  "  I.  A."  read  "III.  A." 

Page  197,  No.  16,  instead  of  "  Big  Bogg  "  read  "Big  Bogy." 

Page  198,  No.  32,  instead  of  '•  Gilvy  "  read  "  Silvy." 

Page  199,  No.  47,  instead  of  "Lutz  "  read  "Lutes.'' 

Page  199,  No.  48,  the  figures  "9,  2  "  should  be  stricken  out  in  the  6th  and  7th  col- 
umns. 

Page  199,  No.  54,  instead  of  "Leetz"  read  "  Lutes." 

Page  199,  No.  56,  instead  of  "  Spion  "  read  "  Spiva." 

Page  199,  No.  57,  instead  of  "  Grungstown  "  read  "  Youngstown." 

Page  203,  No.  95,  instead  of  "Pvcvold  "  read  "Ravold." 

Page  208,  No.  157,  instead  of  "  Jones'  estate"  read  "James'  estate." 

Page  209,  No.  173,  instead  of  " bank,  T.  39,  E.  11  W.,  Sec.  5,"  read  "  Chrismaa 

bank,  T.  39,  B.  11  W.,  Sec.  6." 

Page  212,  No.  218,  instead  of  "Carl "  read  '' Carroll." 

PART  II. 

CHAPTER  I. 

Page  5,  for  "  Chilhomee  "  read  "  Chilhowee." 

CHAPTER  II. 

Page  17,  for ''  Gilkenson's  frod"  read  Gilkinson's  ford." 
l^age  IS,  for  ^^Lepidastrobics^^  read  ^'  Lepidosirohus,''^ 
Page  19,  in  11th  line  from  bottom,  for  ''  dip  "  read  *'  slip." 
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CHAPTER  III. 

Page  46,  15tli  line  from  bottom,  {ov  ' '  castatus  "  read  ''  costaius.'^ 
Page  48,  4th  line  from  top,  for  "  vein  "  read  "  seam." 

Page  51,  6th  line  from  top,  for  **  Meekelea  "  read  '' Meekella,''  and  in  7th  line  from 
top,  for  "  castaius  "  read  "  costatus.^'' 

Page  62,  for  "  Worsten  "  read  '^  Wllrster." 

CHAPTER  IV. 

Page  88,  in  JSTo.  218,  omit  comma  between  ''  Entolmm  "  and  ''  aviciclatmn.''  ''Sub- 
cwnata''  should  he ''subcu7ieaia;^'  '^  Marconianus  ^''  should  be  '-' Marcouanus ;''  '' Fistu- 
lafo-ra^^  should  he  ''Fistulapo7^a.'^^ 

Page  89,  in  No.  211,  for  "■  Syncladia  "  read  ''  Synoeladiay 

Page  89,  in  No,  210,  for  ^'  'punctalifera  "  VQ^id-^'  pimctulifera,^^ 

Page  90,  in  No.  206,  omit  comma  just  after  "  Pleurotomaria,^'* 

Page  90,  in  No.  197,  for  ''microspivus  "  read  ''miicrospinus.^^ 

Page  91,  in  No.  188,  for  ''  Mareonianis  "  read  "  Maj^couauus.^^ 

Page  92,  in  No.  152,  '' Mo7ioptira  "  should  be  ''  Monoptera:' 

Page  92,  in  No.  150,  '*  Chest  "  should  be  "  Chert." 

Page  92,  in  No.  150,  for  **  Syntriolasma  "  read  *'  Syntrilasma :' 

Page  94,  in  No.  21,  for  '' Spirifuria  "  read  ''  Spiriferina:' 

Page  94,  in  No.  112,  omit  comma  after  word  '' pyrodiictus:' 

Page  94,  in  No.  110,  for  ^'  Syniriclasma  "  read  "  Syntrilasma:' 

Page  94,  in  right  hand  column,  opposite  No.  110,  tor »' Saul,  Missouri,"  read  ''  Sam-l 
Morrow." 

Page  95,  for  *^  eutolium  "  read  "  entoliiim,'^^ 

Page  95,  in  No.  98,  for  "•  Syntuclasma''^  read  ''  Synirilasma.'''' 

Page  95,  in  No.  96,  after  "  Myalina  "  omit  "?." 

Page  96,  in  first  column  at  bottom  of  page,  for  ''  3  feet  8  inches  "  read  '•  5  feet  8 
inches." 

Pages  107  and  112,  for  "  Eutolium''  read  "  EntoluwV 

Pages  119  and  120,  for  ''  Jatan  "  read  ''latan." 

Page  126,  sixth  line,  omit  the  words  'Mn  sealenohedra.'' 

CHAPTER  VI. 

Page  193,  second  line  from  top,  for  "  fine  "  read  "fire." 

Page  199,  line  3  from  bottom,  for  "Lymington  "  read  ''Symington." 

Page  205,  for  ''  Cocknell "  read  "  Cockrell." 

CHAPTER  IX. 

Page  290,  for  ''  Collins  "  read  ''  Colliers." 

Page  291,  line  3,  for  "•  red  chestnut"  read  ''rock  chestnut." 

Page  293,  in  No.  20,  erase  word  '*  limestone." 

Page  302,  for  ''  Ch.  Marster  "  read  *'  Ch.  Wiirster." 

CHAPTER  XIII. 

Pages  361  and  373,  "  Tarkie  "  should  read  "  Tarkio." 
Page  364,  line  22.  for  "Took "  read  '^Zook." 
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CHAPTEE,  XIV. 


Page  377,  in  line  22  from  top,  for  "  Suieda  "  read  ''  lucida." 
In  several  places  lor  "  Tarkie  "  read  "  Tarldo." 
Page  884,  for  "  Vangundy  "  read  '' Yangundy." 

CHAPTER  XV. 

Page  393,  line  7  from  bottom,  omit  comma  after  *'  Ehombopora,'^ 

Page 396,  for  '*^^zs"read  '' Aclis ;''  also  for  '' Cetenaeantlms''  read  '' Gtenac 

thus.'' 

Page  400,  for  ''  Lnnd  county  "  read  ' '  Sand  Creek." 

APPENDIX  C. 

Page  417,  No.  27,  for  "  7ianes  "  read  ^' nanus. ^^ 
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